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@ Benzimidazole derivatives, their production and use. 

© Benzimidazole derivatives of the formula (1): 



CO 
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a. 
Ill 




/ (I) 



h th« rinn A is a benzene rina which may optionally contain substitution in addition to the R' group; is 
^vdZ orroptiral^^^^^^^^ hydrocarbon residue: Is a group capable of forming an anion or a group 
cSble thereTrJorx i^ a direct bond or a spacer having an atomic length of two or less between the 
phenytene gToup and the phenyl group: R' is carboxyl. an ester thereof, an amide thereof or a group capable oj 
^ forming an anion or convertible to an anion: Y is -0-. -S(0)„ - or -N(R*). wherem '| '"^^^^^^^^^ 
« R* is hydrogen or an optionally substituted alkyi group; and n is an integer of 1 or 2; and the P^^^^-^f ^^f '^^"^ 
Llotabtesalte thereof have potent angiotensin 1. antagonistic activity and antihypertens.ve activity, thus be^ 
S Tt^eS^eu^^^ agents ?or treating circulatory system diseases such as hypertensive d^e^es. heart 
Sieal^ (e g S^peS^ard^. heart failure, cardiac infarction, etc.). strokes, cerebral apoplexy, nephnfs. etc. 
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FIELD OF THE INVENTION 



The nresent invention relates to novel benzimidazole derivatives having potent pharmacological actions 
^tilZ^S^s^orZ thereof. More particularly, the present invention relates to compounds 

5 ravirpTteS tnl^ activity and strong angiotensin II antagonistic activity. -^'C^ are useful as 

' Seuti agents for treating circulatory diseases such as hypertens.ve d.seasej. heart d.seases (e.g. 
hypercardia, heart failure, cardiac infarction, etc.). strokes, cerebral apoplexy, nephnhs. etc. 

BACKGROUND OF THE INVENTION 

The renin-angiotensin system is involved In the homeostatic function to ^Joilone 

p!^» 'la the analoBnslr II receptors on the cellular men-branes. angiotenem 11 antagorvfls, like «>. ACE 
InhlKBr. would be useful in treating hypertension caused by angiotensin. 

It his been reported that various angiotensin II analogues such as saralasrn. ISar .Ue lA II. and the liKe. 

„ "T'rh^S're^'re^Tdtafri peptide antagonists are administered pa««.r.i;y. the<r 
" actions and', -ten administered o^ly the, are inCective ,M. A. Onde,. and D. W. 

draJ^oks. in .heUest shrdles In «s tield ir»da.o,e l^^^^- 
" T^^^t^. r:eS.or«!ti. ^rd^^iJal d„i.a.ves a,e d,sclos,d . 
157768/19M. USP NO. t^^^^-" • 253310 No 0291969. No. 0324377. Japanese Patent Laid Open No. 
'S^aT id no' i?X6/198f Sr^P^^^^^^^ Py-o,e. and triazo.e deriva«ves are disdosed as 

^^^°JsP N^" 4 880 804 discloses benzimidazole derivatives having an angiotensin II ^^-^f P^^^^f 9°";^*;^ 
action which Tin^avenously active in vivo in rats with renal hypertension. Examples of such ben- 
zimidazole derivatives are those represented by the following formula (A): 



35 




40 



45 



• h.«t..^nt« fnr Pxamole in the 5- and/or 6-posrtion are hydroxymethyl. methoxy, formyl. chloro. or 
the activity of even these disclosed compounds is insufficient for clmical uses. 



50 



55 



SUMMARY OF THE INVENTION 



The oresent invention provides novel benzimidazole derivatives having potent anti-hypertensive activity 
and liror-giote^^^^^^^^^^ antagonistic action, which are of practical value in clinical use as therapeufc 

^^"^e present inventors considered that compounds functioning to control the "-«"9'°*«"!'" ^^^^^ 
as w^lfas cMy useful for the treatment of circulatory diseases such as hypertensive *sease^ "leart 
nirL r hvoercardia heart failure, cardiac Infarction, etc.). strokes, cerebral apoplexy, etc. are 
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"'C^piitrmventon ™l=»s ,<, b,„*ld»o„ d,nva«vo. having the formula 1: 



10 



(I) 



75 
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25 



Wherein th. ring A is a benzene whi«^^^ 

Ri is hydrogen or an optionally ^"b^""*^^.'^^^^^^^^^^^^ an atomic length of two or less 

or a group convertible thereinto: X .s a d>^^ect b^^^^^ ester thereof, an amide thereof or a 

between the phenylene group and the P^^^^y' 9«'"P- " -S(0) or -N(R^)- wherein m is an 

0^ rs^r:^^^^^:^^ - - --^ - ■•"^^^^^ °^ ' 

2; and the pharmaceutically acceptable salts there^^^^^ antagonists which are of value in the 

.^S.'^r^ r^er^lZrrr'h^^rnTe hea« .seas., s^. 

amount Of th. benzlmidazole d.ri™t,« '^'^^^T^^^^, hoart dlsaasas. strotes. renal 
tX^ lo^la 1 or the pharmaceutical composition thereof to s»d animal. 



35 



BRIEF DESCRIPTION OF THE DRAWINGS 

'~7,<,. , dep»=.s a X ra, sc^edng chan ot«ned In B<peKmenU,. £amP.e I- 



FIG. 1 depicts a a ray 5uciut;i...y ^ l^^^^^tal Fvamnle 1 

r.. I ^ rd'£rs":r^rj:;r - ■ 

40 DETAILED DESCRIPTION OF THE INyerTION 

The present invention pro^des the benzlmidazole derivatives (0 and ^^^^^^^^^o^ 
salts thereof, which possess strong ^-^^'^^^^^Jl^'^'Z^l::^: JJokes cUbral diseases, nephritis, 
circulatory diseases such as *^yP^^«"^'^^,.*^"^^^^' ^ounfof te bendmidazole derivative having 
- Sfotrrr: r^r:^~-1IS^.^^^^^ treating sa. Circulatory diseases, and 
processes for preparing such compounds and compos^^^^^ circulatory system diseases of 

a^SstSln l^ZTTL hen^m^a.. aer.a«ve 0, or the 

" ^^TnTpSnTr^p Torpl*^oX''.o «» p.-* — - " 



55 
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d") 
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IS 



^ •„ rinn A is a benzene ring which may optionally contain substitution in addition to the R' group; 
;'r;*oV n'ofa op^onS; sStuted hydrocarbon residue; is a group -Pf ^^^-'^^^^^^ 

Cycloallcyl groups for R' are lower cycloalkyl groups having 3 to about 6 carbon ator.s. and include, for 

~ groups ..^^^ 

0 an optionally substituted amino group (e.g. amino, methylammo. etc.). halogen, a lower (C, -0 alkoxy group 
°' 'taikyl groups for include, for example, phenyl-lower (C.) alkyi such Pl^^"^^^^^^^^^ 

an amino group or a tower (C, -.^^^^ ^ 

by In vivo enzymes). ^ convertible thereinto chemically 

" ,e.gTy rdS™: o, 'ttyOrZiT^^Ple. » op«ona,^ promoted .et,a»l„ ^ (e.=. a 
group having the formula: 

N-N 
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substituted lower alkyl. and trifluoromethanesulfon.c am|da 

,5 5 to 7 carbon atoms (e.g. cyclopantyl. '^^^J' ^^^^^J^J^^^^^ sec-butyl, t-butyl. 

alkyl having 1 to 6 carbon atoms (e.g. methyl, ethyl, ^-PJ^^^'l^^!^^^ g ^ about 8 carbon atoms 

n-pentyl. Isopentyl. neopentyl. etc.). straight or ^^^^n^^hed^'^^^^^^^^^ 5 ^ 7 carbon atoms 

(e.g. vinyl, propeny,. ':Jri (t- ^e'g 2 n-propyl. isopropyl. 

vinyl, propenyl. allyl. isopropenyl, etc.) wh.ch .s ^"I'f^^"^; J^^^^^^^ ^ J (^.g. phenyl, p-tolyl. naphthyl. 
having 5 to 7 carbon atoms (e.g. cmnamyl. «t<= \°P»'°"^"y '"^'^^^^^ Z ^^ethoxy. ethoxy. n-propoxy. 
etc.). straight or branched lower a^-V ^^^^^^^ TpentvC itpenTytxy,' neopentyloxy. etc.). 

25 isopropoxy. n-butoxy. 'so^utoxy sec-bu oxy t butoxy n p^^^^ 

straight or branched lower a'ke"y'°xy having 2 to ab^^^^^^^ cycloheptyloxy. etc.). lower 

cycioalkyloxy having 5 to 7 carbon atoms (e.g. cv-^f P^"ty'°^- ^ "'^^toh Is substitirted with optionally 
(C,-3) alkoxy (e.g. metho)^ f'^^^^' rr7 c^b^ rmTieften^^^^^ pLethyloxy. cyclopentyl- 
substituted aryl or cycloalky havng 5 IJ^^^^'^.^'^^^^X^^ (sQ vinyloxy. propenyloxy. allyloxy. 

30 methyloxy. cyclohexylmethyloxy. etc.), lower (C2-3 ^'keny oxy te g ^ J ^ ^^^^^^ 

isopropenyloxy. etc.) which is substituted -f^2rd ^"^S (^2 7henoxy. ?2ophenoxy. naphthoxy. 

atoms (e.g. cinnamyloxy, etc.). optionally substituted ^^^^jj^lf j^^^ 

etc.)]. Examples of groups capable of form-nga^^^^^^^^^^ ^^^^ 

for example, tetrazolyl groups opfonally P~^«^f J as lower (C.-s) alkanoyl and optionally 

35 (C, -0 alkyl and lower (Ci alkoxy lower acid and the like. Examples 

substituted benzoyl, trifluoromethanesulfomc ^^-Tf^^- P^°%^^^^^^^ -COOPr. pivaloylox- 

of substituents for R' include -COOH and f ^^^^^^^^^^^^ 

ymethoxycarbonyl. ^-(cyclohexyloxycarbonyloxy ethoxycarbony^ „ bulyryloxymethoxycarbonyl. 

ycarbonyl. acetoxymethyloxycarbonyl. P'^^'^'^'f^'^''^"^^^^^^^^^ 1- 
40 Lbutyryloxymethoxycarbonyl. '-(^^^^^'^^^'^^^^Xi ^^tyv^Zo^cBrbonyl cin- 
{i8obutyryloxy)ethoxycarbonyl. <^y<='°'^«>^'°^*°"y'°Xnt^TS ^ose which are 

Uloxycarbonyl. oVC^oper^yU^^^ymn^^^^^ 3,,,, ,,emically or 

capable of forming anions (e.g. -C00-. denvatives thereor exc^ o oxidation-reduction or 

under biological and/or physiological conditions (for example, in vivo reaction such as o 

dimethylamino and diethylamino. N-arylam.no such as piperidino. 
such as benzylamino and "^P'^^^V'-^^Vlammo a^^^^^^^^ 
piperazino and N-phenylpiperazino]; groups having the formula, w h 



so 

-S-. or 



-C-, 

55 „ 
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10 



25 



.nH is hvdroaen or an optionally substituted lower alkyl group (e.g. lower (C.-O alkyi optionally 
suLL^^^^ optionally substituted amino (e.g. amino, dimethylamino, diethylam.no p.per.dma 

etc.). haogen, lower (Ci-6) aiKoxy, lower ^v^i-5; c;lr^y^ull^-' k ' , _ nnu^Q9\f^rnRio whprpin 
2■oL^ 3-dioxolen-4-yl. etc.) on the alkyl moiety and groups having the formula: -OCH(R )OCOR wherem 

SooenTneoS tS) Stttan^^^^^^^^^^ having 2 to about 8 carbon atoms (e.g. vinyi. 

cydoakyi hav'ng 5 to ^ caj^^^^^^^ vinyloxy. propenyloxy. allyloxy. isopropenyloxy. etc.) which .s 

substituente are P^«se"t a^^ * substituted with the same groups as for the nng A. 

X^ZftL the ad^^^^^^^^ IS bonded to the phenyl group directly or through a spacer 

i X shows *f^7fJ=^"' P^^^ the spacer, any one can be exemplified, so long as it .s a divalent 
rlTnTcMrn^ie^^f rms^lm^^^ the Light ch.n is 1 or 2. and it may have a side chain. 
Examples of such spacers include lower (C1.4) alkylene. 



20 



40 



H 
I 



f 

-C-. -0-. -S-. -N-. -i^-l?-. -O-9-. -S-?-. -9=9- 
H 0 H H H H H 
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Atr Thfi most oreferred X is a chemical bond between the phenylene group and the phenyl group. 

wten r"°= He ^Ipounds having the formula (!) [Compound (.)] can exist in two tautomeric f^^^^^^^^ 
wh!n Vh« comoounds of the present invention have several asymetric carbon atoms, they can thus 
■«t n s«rerarsTemSmVj^^^ The invention includes the mixture of isomers and the .nd.vdual 
SiJisomr .tlr?rndT"^^^ the present invention includes geometrical isomers, rotationa. .somers. 

^"^rcTm;~hr^^^^^^ can exist in any pro-drug form of those wherein R' is car^oxy. 
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" *lC^e impounds represented by the above forrr,u.a (.). a preferred embodiment of the invention 
is a compound of the formula: 



10 



15 



20 



26 



30 




(I') 



amine halogen, lower (C,-.) ^-^J^S^^.^^ S^JoJ^rt^y^^^. «o.) 

ybenzyl. p-*ol»nzyl. eto.) o, acyl group e.g. lower '■'^-J^^f^' (W„l), 
Jrottcted with an op«Ohaliy suMtuted lower =•-•)*»' W", lower 

ro:T.CL:r:;tq:ro^^^^^ 

bonyloxy. etc.) on the alkyl moiety, or ammo °P^°"f ^ ^"^^^^"^J'^^ g^J. Ig. or -N(R*)^er-iE 

The compounds (I) of the present inventon may be preparea oy « 
illustrated below for a preferred compound. 
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Scheme A 
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p2 



III 
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II 

Wherein R\ R'. A. X. Y and n have the above<iefined meanings and Z is halogen. 
Scheme B 
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CN 

. (CHO.^Ohx^ (CH.).-<0>-X-<0> 
la 

JO 

wherein each group has the above-defined meaning. 
Scheme C 

Q^OR* QOOH 

Ic 

wherein R'. R'. A, X. Y and n have the above-defined meanings, and R^ is optionally substituted lower 
(Ci -s) ail<yl. 



Scheme D 

30 



U).-<O^X^ R- (CH.).-<0^-X^ 



n* (CHs 

Wherein each group has the above-defined meaning. 



Scheme E 



45 




((JH _ 

f^N" , [^!',>-0H 

IV 



NH« ^„ ^ ^ If 



55 Wherein each group has the above-defined meaning. 
Scheme F 
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TO , 

Wherein each group has the above-defined meaning. 
Scheme G 

75 




(CH 



25 Wherein each group has the above-defined meaning. 
Scheme H 



30 ^\ 
(CH 



35 



wherein each group has the above-defined meaning. 
Scheme ! 



46 



50 



55 
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wherein each group has the above-defined meaning. 

20 

Scheme I' 



25 



30 



35 




40 

wherein each group has the atxjve-defined meaning. 
Scheme I" 

45 
50 
55 
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N Ih 



70 



(CH 



15 



20 wherein each group has the above-defined meaning. 
Scheme J 

25 ' 



R^OOC 



Vy-r^ — > my'-'^ 



30 ^<y--n Ik 

wherein each group has the above-defined meaning. 

35 

Scheme K 



N^NH 



45 



II 

50 wherein each group has the above-defined meaning. 
Scheme L 

55 
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lo 




N 

IP 




N^NH 



®c!'>-v-8' 



K.»i„ A B w X Y and n have th» above-dsfined meanings, and H' is lower (O,-.) alkyl optionally 
Sr,^ l^oJilc:^) alSloxy. '-.0- ,C,-.) alkOKycsHonyloxy o, »e .k, as de«ned «.r 

The reaction as illustrated ir. Scheme A is an alkyialion using an alkylating agent Ir. «» ''"^ ' 

rHh^^-a,k°;ra.T^^^^^ 

S an?re aT^^g agenf Advantageously, the reaction is carried out at ice-cooiing to room tempera- 

'"",rthTsLiXiron: a mixture of two isomers. (!) and (."•) is usually obtained 

• , rr w Inm tn he alkvlated While the production ratio of Compound (I) and Compound (I ) 

The J Examoles of such azides include trialkyltin azide (e.g. tnmethyltin azide. 

'Z^^1^^ZX^:Z%^^ azide and amm^;^ salts ^e^o.. ^ ^J^- - 

r.rd^T:n:?hr:^.^tr^-.-^«7^^^^ 
-n::«rorSa=:aS^r.r= 

Ef SrS'aS 1=^ -mXdir ;«"i:3™r 

Sondu^tS^ rtemperatures ranging from room temperature to about 100 C for about 1 to 10 hours. 
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10 



15 



preferably around the boiling point of the nV) with alkyl orthocarbonate as 

bonates of. for example, methyl, ^t^yl. propyl, .sopropyl. bu^l. e a An^^^^^ compound in a good yield. As 

S,e ,So„ in p^sa'oe C » acid ,o ,o™ .he ^-'^ -J^^'^^ ^, ^.^ „„po„„<, ,„ 

the 2-hydroxy compound, II) as .llustraMd «i '^^'^^ etc) in an amount of about 1 to 5 

bon„a,.ng reagan, (e g. urea^die«,,l ^'Z '^-'^'^Z:, hatogenated hydrocarbona 

Z. "XiZ'^. ~, 'rratlorS/mo^L, e...no,. etc., „ ^idaa ,e,g. dime^y- 
formamide. dimethylacetamide.^c). o-alkviated with a Meenwein reagent to give the 2-alkoxy 

The 2-hydroxy compound f '^^^f'f l^^'T ° ^^^^^ by using the Meerwein reagent in an 

20 compound (Ig) as illustrated Sch^-^^/v^'V^rS^^^^^^ the solvent, halogenated 

amount of about 1 to 3 mol. relative to ""'^ j^^'^'^^^ern r methyl ether, ethyl ether, etc.). 

hydrocarbons (e.g. methylene <^^^°^l^^^Zono^^^^ tlemyTllm fluoroborate WaO^BF.") 
Examples of such ^^ee-.-n reagents m^^^ ,^ ^.^^ p^^p,,^^,^ ,,,,,,, 

triethyl oxonium fluorobora e EtaO J ^"^ff Meerwein Org. Syn. 46. 113 and 120(1966)]. The 
^ SaSri::^^ ^^^^^^^^^ ?oom^emTeratures to the boiling point 

\r r yTefe '^^z^ |s re^d with ^^^^f ^z'^::::: sro 

2-mercapto compound (Ih) as * '"J,^^^^^^^^^ 
30 compound (IV). about 1 to 3 mol of a isothiocyanate. etc.) is used. As the 

xanthate. etc.) or >-*;°7--l^-9; J^^j,^^^^^^^^ 

temperatures to the boiling point of the f "^^If an organic solvent to give the 

35 The 2-mercapto compound (Ih) is alkylated .n the P ^ence of ^ ^^^^^^ ^l ^ 1 mol. of 

alkylthio compound (li) as illustrated in Scheme HJhe rea(^o" .s , ,3,aiiy in a 

compound (Ih). about 1 to 3 °* .^"^^^^^^^^ ° ethTsulfoxL S^tonifrile' acetone, ethyl 

solvent such as din^«thylformam.de dunethy^c^^^^^ ■ ^ ^^^^^^ 

methyl ketone, ethanol. methanol and ^^^J" ^^^^fJ^^S^^^^ Lassium hydroxide or the like. As the 
40 carbonate, sodium carbonate, sodium hydr de. POtassium t ^^'"^^ {^^e^ opy, iodide, butyl 

alkylating agent, there is -^J^^'J-^^^^^^ temperLes ranging from 

irooS :Tr^LT^::^T^elZ uit-lle reaction conditions vary v.th the base, the 

. nrpKirdirn:^^^^ rrS -.00 a-- ^^^^^^^ zr^:^^ ^ 

then subjected to desulfurisation-cyclization to give /-substrtuted ammo^^^^^ « 

rr:L"ri^=a.i;;ie;-otaS^^^^^^^^ 

aolyenta. B»mpl.. of s«* ^■<';^^l^°^^Z^Z«^ <^ roe" tL-iS-lrea atou. 
t?'6 SaSStTno^o^rrrrr^trcSen can 4 .Snduct^, ,n . .nanne, aa deac*ad 

■""^e reacn is conduced. ^ -'<^,2'^'r^llSSX'^:^^^£^^'^^ 
metal hallde (e.g. HgCfe) ™la«v, to \'^'^,^°^Sl^^Z.iL«^<<'<l^ boiling point of 

rrrip.^rar r^o -r^^rss r b, »nd«Ld b, u.,« abou. , .o , moi. 



so 



below. 

65 
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10 



15 



20 



compound (I). The reaction conditions may depending on "^^^^^^^^^ etc.) 
reaction with alcohols, alcoholates (e.g. sod.um -J^^^jf ^^^/^^^^^^^ 

derived from alcohols and sodium metal are Preferably "f^^ ^VcZound (V' mere is used about 2 to 5 
nucleophilic reagents can be employed. Relative to 1 ° aoD roximately the boiling point 

mol. of an alcoholate. Advantageously, the react, on .s "J"^"y ^J^^^^^^ iout sT^O ll. of an a^ine is 
of the solvent used for about 1 to 3 hours. Upon the -cto" wrth -- "^^^^^^^^^^ 3,,.) ^re 

used relative to 1 mol. of the compound ^^^^^^ 

employed but. an excess amount of ammes can f^^^^^^^^ 1 to 10 hours. Upon 

at temperatures ranging from about the bo.l.ng point ^ol. of the compound 

the reaction v^ith mercaptans. about 2 to 5 mol of a '"e^^P*^" "^^ ZT^oioi an base (e.g. sodium 
(V). The reaction is preferably conducted in ^^^^ P^^^^"^; "^.f 

carbonate, potassium carbonate, etc.) relative 0 Compound ^^^^^^^ tetrahydrofuran, 
alcohols, halogenated hydrocarbons e.g. ^'^^^^^^^^ be conducted 

a^ rp^^Slan^S^^^^^^^ - ^ ^ ^ 

^-?he compound (Ih) is -f^^^^^^ 

=3=rm^c^rs.rrrgivrth;r^^ 

compound (Ih) to the sulfoxide or su^^^^^^^^^ ,,,,,3 (e.g. 

, halogenated ^hydrocarbons (e^g^ the ^ EtS; of suS oxidising reagents include organic peracids 

tetrahydrofuran. d.oxane, etc.) and *® Jf^^^^^f^SJ. ^^^h as N-bromosuccinimide. etc. Generally, the 

such as mK^hloroperbenzoic acid. '^^^^^^^^^^^J^^J^omv.Uen compared to the compound (Ih). 

oxidizing reagent is employed .n an e^"^' '9^!'^^^^?^^^ ~ the sulfone compound (Ih') by two 
. Zf^::^^^^^ 2 r;SSs - Ice-coded temperature to 

"^■rT^Z'Xf^r^Z^^ S into the compound (1) is conducted In essentially the same manner 

TeT^bJ™;.) is formed by the an<a,ine ^^^^ ^r^:^:^:^. 
« as illustrated in Scheme J. The reaction is -°"ducted by usmg about ^jf ^^^^^^^^ 

45 The protected tetrazole derivative (II) is ^ep^f ef to gi^^^^ u v > triphenylmethyl. 2- 

Conditions of the deprotection depend on the P^^^^^^^^^ ^TvenTenttoconduct th'e reaction in an 

. ^^rjrpTsrrprpr^^^ 

the carboxyl group to give the ester f°7P°"f from Compound (In), an 
conditions as illustrated in Scheme L. In the reaction to obte^^^^ 

alkylating agent is used in an amount of about 1 ° . ^^^^^^^^^ such as chloroform, 
of the solvents to be used '"^h^ J^^^ 

55 methylene chloride and ethylene chlonde. ethers .^'^^^"f^^"^^^^ triethylamine. pyridine, ete. 

etc. Lamples of such bases '-'"^e P?^^^^^^^^^ meSl^xy methyl 
Se^rvSJnfrrS^^^^^^^^^^^ of theU and the .Kylating age. 
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from ice-cooling to room temperature for atoi^l to J no^^ obtained, the alkylating 
triethylamine. In the reaction for P;°^"^^^^^^^^^ Compound (Iq). Examples of the 
agent is used in an amount of about 1 to ^ mo -^;eiattve lo acetonitrile. dimethyl- 
reaction solvent include amides such as "^'""^^y'^^Tr^fthe bat S^^^ carbonate, sodium 
sulfoxide, acetone, ethyl methyl ketone, etc. ^^^"^Pf agents include halides 
carbonate, sodium hydride, potassium -butoxide .^^^J^TJ^j^j^^^^^^ iodide, etc. While 
such as cyclohexyl l-iodoethyI carbonate f^}^'^^^^' ^^,1, employed, it is preferable to 

° "aSTonateTabout foom temperatures for ^J-^^^ ^'""^^^^^^^^^^ preferably in a manner similar 

The reaction for deprotecting Compound (Ip) ^^^fi^^^ '^^ group, it is preferable to 

ruJ^r^eSonTmr ^^^^^^^^^ - ^ ^'^^ . 

' "Th:rrn°p:oducts obtamed as above - .^^^^^^^^^ 

and/or purified by or according to ^^^^^^^'^^^^^^^^^ distillation, column 

extraction by water or organic solvents. ^^^^^^f^ToZS^^^^^^^^ P-^^^^^^ ^^P'^*^^ 

chromatography and the like. The compounds > P"'^"^ ^^^^ according to conventional 

,0 Schemes A to L can be isolated -"f ^^.P"^f;f,^^^°^ ^^^^^^^ 

methods such as. for example, recrystallizat on f '^^^^^^ ^ay be in the form of solvates 

TT,e compounds Obtained as above by the rea^^^^^^ „^ ^,,,3 

or salts (including addition salts) denved ^^J^ Pl^^^^^^^^^^^ i,,,ganic acids such as 

bases. These salts include but are not hmrted to t^^^^ 
25 hydrochtorlc acid, hydrobromic acd. ^ydro'od.c aad sulphuric ^ H ^^.^^ 

methylmorphollne. etc). ^„^nn„nris (n can be formed as salts with non-toxic, physiologically 

alkaline earth metal such as calcium salt. comoounds (II) and (IV) can be synthesized by or 

For the synthesis of these compounds (I . he starting co^^^^ ^^^^^ ^^^^^ 

according to the -^^'iT lon^ MWr(Sran"^^^^^^ 

^t)TN%r;n"^?~^ ' ^- 

t2)rs' Sch^e-d iToZ —1.0 compounds. Voi. 5. ed. by R. C. Elde.ield. Uohn Wiley . 

iTN^rLerrd^^.?^^^^^^^ 
(4) S. Weiss. H. Michaud. H. Prietzel. & H. Kromer. Angew. Chem. 85. 866 (1973). 

45 (5) W. B. Wright. J. Heterocycl. Chem.. 2. 41 (1965). 

(e)A.M.E. Omar. Synthesis. 1974, 41, ,v 1074 -^do 

(7 D. J. Brown & R. K. Lynn. J. Chem. SocXPerkin 1). 1974. 349. 
8 J A Van Allan & B. D. Deacon. Org. Syn.. 30. 56 (1950 , _ 

- K ^nrs^HaglS^^^^^^^^^ - Chem" — 

12 D. R. Buckle et al.. J. Med. Chem.. 30. 2216 (1987^ 

(13) R. P. Gupta. C. A. Larroquette & K. C. Agrawal. J. Med. Chem.. 25. 1342 (198-i). etc 
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VII VIII 



VI 





■NOt 

IX X 
R 



NO 



1 



XI 



• (CH.).-<0>-X-^ 



> C®X IV 

30 [wherein R^. R', A. X and n are of the same meaning as defined above; and R3 stands for a lower 
alkyi group]. 

Scheme M' 
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Illb 




H 

NCOOR' 





IV 



IIIc 



X" 



Illd 



N^NH-C-(CH»).- 

i 

(CHO.-<^-l 




IV 



wherein FP. W, R', A. Z, X and n are of Ihe same meaning as deflned above. 

Schemes M and M' lllusfaB the p<eoess lor preparlno important Intemnediatoa which are useM In 
'^^Jmr:^Z''l^:^°o ». a^..^en«oned relerences. The compound C.. 

PO. The ccmpcnd C", „ "--"'-^^'fj^'^ t^e SS* S 

~ irsS^meTTfonn the compiund pa). In the reaction. It Is convenient to heat the r,.ct»n mjxw. 

"-"'S ifh^- vr,:x-zi sr::; ?t:s:cidr '"hA=o 

nmoared bv various techniques other than those mentioned above. _ 

Te S^^pZd (X-) a^rrirT^ercially available or readily obtained by known ."^^^^^s m the artjs 
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10 



etc ) at temperatures ranging from about the boiling point of the solvent to 100 C for about 5 to 20 hours. 

it cXrnT(X") r^ Obtained by acid treatment of the compound (X) is subjected to condensa- 
tion under dehydration conditions including azeotropic removal of water (or in the presence of a dehydrat.ng 
anentsl in an organic solvent (e.g. ethers, halogenated hydrocarbons, aromatic hydrocarbons, etc.) followed 
STac ion wZa re^^^^^^^^ reagent (e.g. NaCNBHa. etc.) to form the compound (>a^ The condensafon 
under dehydration conditions can be accelerated by using conventional acd or base catalysts 

The compound (X") is reacted with the acid chloride (llld), preferably in the presence of a base (e^g. 
Dvrilin^ trX^mine. dimethylaminopyridine. etc.) in an organic solvent (e.g. halogenated hydrocarbons 
Z^^e S at temperatures ranging from room temperature to about the boiling po.nt of the solven for 
aSou ?io 2^ foirs to the amide ()^-). The resulting amide (Xl') is reacted with a reducmg reagent (e.g. 
sodium aluminum hydride, sodium bis(2-methoxyethoxy)aluminum hydride, etc.) to form the d.am.no (IV). 



Scheme N 



IS 



20 






25 



XIV 

[wherein each group is of the same meaning as defined above]. 
Scheme O 



XIII 




30 

XIV 

35 




nb 



[wherein each group is of the same meaning as defined above]. 
Scheme P 




®ll>-NHR' 



« XIV 



lie 



[wherein each group is of the same meaning as defined above]. 

And among the starting compounds (111), the compound (111) wherein n denotes 1 i.e. the compound 
(Illa) is commercially avaSable. or can be readily obtained also by subjecbng Compound (XV) to 
hafogenoZhylation I accordance with the methods described in lite^tture references, for example^ 

ifj R- E. Hoover. A. W. Chow. R. J. Stedman. N. M. Hall. H. S. Greenberg. M. M. Dolan and R. J. 

Feriauto. J. Med. Chem.. 7. 245 (1964). . „ „ , uou =.nH r i FHriauto J Med 

55 2) R. J. Stedman. J. R. E. Hoover. A. W. Chow. M. M. Dolan. N. M. Hall and R. J. Fenauto. J. Mea. 



Chem.. 7, 251 (1964). 

3) H. GiiSan and R. D. Gorsich, J. Am. Chem. Soc. 78. 2217 (1956) 

4 M Orchin and E. Oscar Woolfolk. J. Am. Chem. Soc. 67, 122 (1945). etc. 
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Scheme Q 



XV 



Ilia 



10 



[wherein each group is of the same meaning as defined above]. 



The compound (Ilia') can also be readily prepared according to the methods described L- N PrWge"^ 
L SnyoS and J. Prol! Jr.. J. Org. Chem.. 54. 1523 (1989) as illustrated m Scheme R. followed by 
js halogenafion (R'^ = Me) or halogenomethylatlon (R^^ - H). 



Scheme R 



20 



HzN 



CHO 
OMe 



CH 



=n-<h) 



I I 2 



-<0)-Br. 



Mg 



OMe 
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Ci}0 1, NH2OH. HCl 
XIV 




(Ilia' ) 



[wherein R^^ is hydrogen or methyl]. 

Further, among the starting compounds (U.). the compound Oil) wherein n denotes 2. i.e. the compound 
35 (llib) can be obtained from the compound (ilia) in accordance with the reaction (S). 



Scheme 8 



R 



R ^ 
46 Ilia 



EtOOC 



Rl^ 

-CH.-<0>-X-^ — > H0HaC-CH,-^O-X-<y> 



so XVIII 

XVII 



S-\ 

Z-(CH.).-<0>-X-^ 
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[wherein each group is of the same meaning as defined above]. 

The compounds and the salts thereof thus produced are less toxic, strongly inhibit the vasoconstrictive 
and hypertensive actions of angiotensin II. exert a hypotensive effect in animals, in particular mammals (e^g. 

5 human dog. rabbit, rat. etc.). and therefore they are useful as therapeutics for not only hypertension but 
also circulatory diseases such as heart failure (hypertrophy of the heart, cardiac insufficiency, cardiac 
infarction or the like). strol<es. cerebral apoplexy, nephropathy and nephritis. The compounds (I) and salts 
thereof according to the present invention strongly inhibit vasoconstriction and hypertension derived by 
angiotensin I! and therefore possess potent anti-hypertensive activity in animals, more specifical y mammal 

10 animals (e.g. humans, dogs. pigs, rabbits, rats. etc.). Further, the compounds (1) and salts thereof according 
to the present invention are of quite low toxicity and clinically useful in treating not only hypertension but 
also circulatory system diseases such as heart and brain diseases, strokes, renal failures, nephntis and the 
tike 

"por therapeutic use. the compounds (I) and salts thereof can be orally, parenterally. by inhalation spray. 
,5 rectally or topically administered as pharmaceutical compositions or formulations (e.g. powders, granules, 
tablets pills, capsules, injections, syrups, emulsions, elixirs, suspensions, solutions and the like) comprising 
at least one such compound alone or in admixture with pharmaceutically acceptable carriers, adjuvants 
vehicles excipients and/or diluents. The pharmaceutical compositions can be formulated in accordance with 
conventional methods. The term parenteral as used herein includes subcutaneous injections, intravenous. 
20 intramuscular, intraperitoneal injections, or infusion techniques. Injectable preparations, for example, sterile 
injectable aqueous or oleaginous suspensions may be formulated according to the known art using sui ab e 
dispersing or wetting agents and suspending agents. The sterile injectable preparation may also be a stenle 
inje^able solution or suspension in a non-toxic parenterally acceptable diluent or solvent, for example, as a 
solution in water. Among the acceptable vehicles or solvents that may be employed are water. Ringers 
solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as 
a solvent or suspending medium. For this purpose any bland fixed oil or fatty acid may be emp oyed 
including natural, synthetic, or semi-synthetic fatty oils or acids, and natural, synthetic, or semi-synthetic 
mono-, di", or triglycerides. . . . 

Suppositories for rectal administration of the drug can be prepared by mixing the drug witti a suitable 
non-irritating excipient such as cocoa butter and polyethylene glycols which are solid at ordinary tempera- 
tures but liquid at the rectal temperature and will therefore melt in the rectum and release the drug Solid 
dosage forms for oral administration may include powders, granules, tablets, pills and capsules as 
mentioned above. In such solid dosage forms, the active compound may be admixed with at least one 
additive such as sucrose, lactose, celluloses, mannitol. maltitol. dextran. starches, agars. alginates chitins. 
chitosans. pectins, tragacanth gums, arable gums, gelatins, collagens. casein, albumin, and synthetic or 
semi-synthetic polymers or glycerides. Such dosage forms may also comprise, as is normal practice, 
additional substances other than inert diluents, e.g.. lubricating agents as magnesium stearate. preservatives 
such as parabens and sorbic acid, antioxidants such as ascorbic acid. «-tocopherol and cysteine, d.smteg- 
rants. binders, thickening, buffering, sweetening, flavoring, and perfuming agents. Tablets and pills can 
40 additionally be prepared with enteric coatings. Liquid dosage fomns for oral administration may mclude 
pharmaceutically acceptable emulsions, syrups, elixirs, suspensions, solutions containing inert diluents 
commonly used in the art. such as water. - . , 

Specific dose levels for any particular patient will be employed depending upon a vanety of factors 
including the activity of specific compounds employed, the age. body weight, general health, sex, diet, time 
45 of administration, route of administration, rate of excretion, drug combination, and the severity of the 
particular disease undergoing therapy. The dose varies with the diseases to be treated, symptoms, subjecte 
and administration routes, and it is desirable that a daily dose of 1 to 50 mg for oral ^•^'^'"'f 
30 mg for intravenous injection is divided into 2 to 3 administrations when used as an agent for the therapy 
in adults. For example, when used for treating adult essential hypertension, the active ingredient wiH 
50 preferably be administered in an appropriate amount, for example, about 10 mg to 100 mg a Jay orally and 
about 5 mg to 50 mg a day intravenously. The active ingredient will preferably be administered in equal 

doses two or three times a day. ^ »u • tho 

The foregoing is merely illustrative of the invention and is not intended to limit the invention to the 

disclosed compounds. 

55 

Examples 

By the following formulation examples, working examples, experimental examples and reference 
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examples, the present invention will be explained more concretely, but they should not be interpreted as 

limiting the invention in any manner. 

Examples of abbreviations in this specification are as follows: 

Me- methyl. Et: ethyl. Tet: tetrazolyl. cycl: cycle-. Pr: propyl. Bu: butyl Pen. pentyl. Bu. butyl. Hex. 

hexyl. Hep: heptyl. Ph: phenyl. DMF: dimethylformamide. and THF: tetrahydrofuran. 



Formulation Examples 



example, the following formulations. 
1 . Capsules 

(1 ) 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-U-yll 

methyl]benziniidazole-7-carboxylic acid 1° mg 

90 mg 

(2) lactose 

^ (3) fine crystalline cellulose "^^ 

.u 4-» 10 mg 

(U) magnesium stearate • 

one capsule 180 mg 



25 



(1), (2). (3) and a half of (4) are mixed and granulated. To the granules is added the remainder of (4). 
and the whole is filled into gelatin capsules. 



30 



2. Tablets 



35 



(1 ) 2-ethoxy-l -[ [2- -d H-tetrazol-5-yl)biphenyl-U-yl] 
methyl]benzimidazole-7-carboxylic acid 10 mg 

35 mg 

(2) lactose 

* u 150 mg 

(3) corn starch 

^ (U) fine crystalline cellulose 30 mg 

5 mg 

(5) magnesium stearate 

one tablet 230 mg 



45 



(1). (2). (3). two thirds of (4) and a half of (5) are mixed and granulated, the granules are added the 
remainders of (4) and (5). followed by subjecting the granules to compression moid.ng. 



60 



3. Injections 
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2-methylthio-1 - [ [2 ' -( 1 H-tetrazol-5-yl)biphenyl-4-yl] 
methyl] benziniidazole-7-carboxylic acid disodiura salt 



(2) inositol 



10 rag 
TOO mg 



10 



(3) benzyl alcohol 2° ""^ 

one ampoule 130 mg 



(1) (2) and (3) are dissolved in distiiied water for Iniection to make the whoie volume 2 ml. which is 
IS filled into an ampoule. The whole process is conducted under sterile conditions. 



4. Capsules 



20 



2S 
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(1) l-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[C2' (1H- 
tetra20l-5-yl)biphenyl-4-yl]methyl]benzimidazole-7- 
carboxylate ^° ""8 

(2) lactose ^ "8 

(3) fine crystalline cellulose ^0 mg 
(U) magnesium stearate "8 

one capsule 180 mg 



(1). (2). (3) and a half of (4) are mixed and granulated. To the granules is added the remainder of (4). 
35 and the whole is filled into gelatin capsules. 



5. Tablets 
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(1) i-(cyclohexyloxycarbonyloxy) ethyl 2-ethoxy-l-[C2'-(lH- 
tetrazol-5-yl)biphenyl-U-yl]raethyl]benzimidazole-7- 

carboxylate ^0 ""8 

(2) lactose 

(3) corn starch '50 mg 
(U) fine crystalline cellulose 30 mg 
(5) magnesium stearate '=> ""S 

one tablet 230 mg 



(1) (2) (3) two thirds of (4) and a half of (5) are mixed and granulated. To the granules are added the 
remainders of (4) and (5). followed by subjecting the granules to compression moidmg. 
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10 



, Injections 
(1) 



(2) 
(3) 



2-ethoxy-1 - [ [ 2 ' - ( 1 H-tetrazol-5-y 1) bipheny 1-4-y 1] 
rnethyl]ben2iraidazole-7-carboxylic acid disodium salt 

10 mg 

inositol 
benzyl alcohol 

one ampoule 130 mg 



20 
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(1) (2) and (3) are dissolved in distilled water for Injection to make the whole volume 2 ml. which is 
filled into an ampoule. The whole process is conducted under sterile conditions. 

Reference Example 1 
2"Pro poxybenzimidazole 

TO a solution of o-phenylenediamine (2 g) in propyl orthocarbonate (5 mi) was added acetic acid (11 
,^ H cnhln was stirred at 80* C for 3 hours. To the reaction mixture was added ethyl acetate, and 

TnlinS ge°io gwe c'ry^ls. Recrystallization from ethyl acetate - benzene afforded colorless crystals (1.54 
g. 47%). m.p. 163-164' C. 

30 Reference Example 2 

Ethyl 2- carboxy-3-nitrobenzoate 

A mixture of 3-nitrophthaUc acid (35 g) in ethanol (300 ml) containing cone, sulfuric acid (20 ml) 
heattd uS^r rill or 24 hours. The soLnt was evaporated in vacuo and the residue was poured into 
crwaterTo'S^ The milre was extracted with ethyl acetateTThiTBFganic layer was washed w.th water 

^errC ^he mixture was extracted With methylene 

SorS ?Se iganlc layer was washed with water, then dried, followed by evaporaton of the solvent. The 
?esu an solid (2^ g. 7aI) was used for the subsequent reaction without PurMon. 
iH NrR(9iHz. CDCla) i : ^ .43(3H,t). 4.47(2H.q). 7.70(1 H.t). 8.40(2H.d). 9.87(1 H.br s) 
IR(Nujol) cm-': 1725. 1535. 1350. 1300. 1270 
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Reference Example 3 
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Ethyl 2-t-b utoxycarbonylamino-3-nitrobenzoate 

'"a mixture of ethyl 2.carboxy-3-nitrobenzoate (23.9 g) and thionyl chloride (12 ml) in benzene (150 ml) 
w«re helted undeTre lux for 3 hours. The reaction mixture was concentrated to dryness. The resultant acd 
Chloride (26 a qlSe^^ dissolved in methylene chloride (20 ml). The solution was added dropwise 

S^rpouS^^^^^^^^^ 

rhSnruSrtrfor 2 ^ours. Thi reaction mixture was concentrated in vacuo to give an o.ly product 

iH°NMR(90MHz. CDCla) 3 : 1.40(3H.t). 1.53(9H.s). '^■^^'^f'J^^^^^^^^^^^ '-'^^^""'^ 
IR(Neat) cm-': 3320. 2980. 1740. 1585. 1535. 1500. 1440. 1375. 1265. 1155 
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Working Example 1 



Ethyl 2-[[2'-cyanobiphenyl)]amino]'3-nltrobenzoate 

lR(Nujol)cm-1: 3280. 2220. 1690. 1575. 1530. 1480. 1450. 1255. 1105. 755 

Working Example 2 
20 Bhvl 3-amino-2-[[2'-cyanobiphenyl-4-yl)methyl ]amino]benzoate 

""to a solution of ethyl 2-[[(2-cyanobiphenyl-4-yl)methyl]amino]nitr^^^^^^^^ 

was a.ded stannous J^^^^fil-^^ ^ SinX ^01^:307^ was 
" STaL. 3360. 2220. ,680. .470. .280. ,240. ..85. . ,60. ,070. ,050. ,020. 805. 750 



Working Example 3 



35 ghvl 1-r(2--cvanobiphenyl-4-yl)methyl]-2-methoxyb enzimidazoie-7-carboxylat9 

"Acetic acid (0 2 g) was added to a solution of ethyl 3-amino-2H[2'-cyanobiphenyl-4-yl)methyn^^ 

- ^^^^^^^ 

^S'.S&'Tdc:^ T^.*: 4^H., 4.28,3H,«. 5.72,2H.,. 7.00,2H.d,. r^,H,.,. 7.38.7.48- 
i^B;! S^: 3SS>::r2;:S"'465. ,440. ,4,=. .255. ,250. ,2a0. .040. 760, 750. 740 
Working Example 4 

Ethvl l-f(2'cyanobiphenyl-4-vOmethyn-2-ethoxybenzimidazole-7-carboxylat e 

~~l^«tir acid (0 2 q) was added to a solution of ethyl 3-amino-2-N-[2'-cyanobiphenyl-4.yi)methyl]- 
g^e Srrt Js RecV^^^^^ from ethyl acetate - benzene afforded colorless crystals (0.79 g. 69 A). m.p. 



45 



50 



131-132 C. 
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Elemental Analysis for Cj^HzsNsOj : 

c{%) m) 

Calcd.: 73.39; 5.U5; 9.88 
Found : 73.36; 5.42 9.83 

iH-NMR(200MHz. CDC.3) a : 1.24(3H.t). 1.49(3H.t). 4.24(2H.q). 4.68(2H.q). 5.72(2H.s). 7.10(2H.d). 7.19(1H.t). 

'° - 
Working Example 5 

,5 Ethyl 1-[(2'-cyanobiphenyl-4-yl)methvll-2-propoxybenz imidazole-7-carboxylate 

Elemental Analysis for CjtHisNsO, : 

^ c{%) m) 

Calcd.: 73.79; 5.73; 9.56 
Found : 73.84; 5.79; 9. 54 

.H-NMR(200MHz. CDC.3) 3 : 1.01 (3H.t). 1.25(3H.t). 1.80-1 WH.m) 4.24(2H.q). 4.57(2H.q). 5.72(2H.s). 
Working Example 6 

ggwl 1^r(2->cvanobiph9nyM-vl)methyl]-2-m 

X *u 1 a orv^in<^ o N-rrfP'.cvanobiDhenvl-4-yl)methyl]amino]benzoate (5.6 g) and sodium O- 

« r„S,LrHrDM^^*)'; To^(3Z.'4~ S.~>. 'O^^H^'. '-^-^X'"-)' 
rS'™oT7U .«0. ,440. ,4a0. 1375. ,335. ,255. „80. „35. „,5. „00. 985. 760. 740 

Reference Example 4 

Methyl 2-[[(2'-cyanoblphenyl)methyl]a minol-3-nitrobenzoate 

"7mlxt.e ot .^^^^^^^^^^^^^ 

dispersion m ^'^^^^^^ ^^a^^ was poured into a saturated aqueous solution of sodiunn 

55 reaction m.)dure ."^^ q ^iHSow^ SaSon wSh chloroform. The organic layer was washed with 
^rdr-eTanT^^^^^^^ to give crystals. Recrys^l.ization from ethyl acetate - hexane 

afforded pale yellow crystals (3.98 g. 83%). m.p. 108-108 C. 
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'H-NMR(200MHz. CDCb) 5 : 3.81(3H.s). 3.97(2H.br s). 4.23<2H.s). 6.40(lH.br s). 6.88^.91 (2H.m). 7.34-7.55- 

(7H m). 7.65(1 H.dt.J = 1 .2, 7.7Hz), 7.77(1 H.dd.J = 1 .4,8.0Hz) 

IR(KBri cm-. 3410. 3350. 2225. 1695. 1485. 1470. 1290. 1200. 780. 760 

5 Working Example 7 

j^thvl 1-[(2'-cyanobiphenyl-4-yl)m9thyl]-2-ethoxyb9nzimida2 ole-7-carboxylat9 

""^etic acid (0 37 g) was added to a solution of methyl 3-amino-2-[[(2'-cyanobiphenyl-4-yl)methyl]- 
crystals (2.01 g. 86%). m.p. 168.5-169.5 C. 



IS 



Elemental Analysis : 

c(%) H{jt) m) 

20 Calcd.: 72.98; 5.1 U; 10.21 

Found : 72.71; 5.12; 9.97 

lR(KBr) cm-" 2225. 1725. 1550. 1480. 1430. 1350. 1280. 1250. 1040. 760. 750 

Reference Example 5 
^ Ethvl 2-rf(2'-cvanobiphenyl-4-yl)methyl]amino]-3-(3 -ethylthioureido)benzoate 

A mixture of ethyl 3-amino-2-[t(2'-cyanobiphenyl-4-yl)methyl]amino]benzoate (1.61 g). ethyl 
750 

Reference Example 6 
45 Pthvl 2-rr(2'-cvanobiphenyl-4-yl)methyilaminoh3-(3-p ropylthioureido)benzoate 

S^Xtm-^: 3325. 3175. 2960. 2930. 2875, 2220. 1710. 1690. 1590. 1475. 1360. 1175. 1140. 1090. 1020. 
760 

55 

Working Example 8 

Ethyl 1-[(2'-cyanobiphenyl-4-yl)methyl>2-ethylaminobe nzimidazole-7-carboxylate 
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Methyl iodide (4.5 g) JITadded to a solution of ethyl 2-t[(2'-cyanobiphenyl-4-yl) metliyl3amino]-3- 
(athy»eSenUte (1.8 g) in ethanol (50 ml), and the mixture was heated under reflux for 12 ho"rs^ 
Ke reaction mixture was added 1N-HCi (60 ml) and the mixture was stirred a temperature ^^^^^^^^^ 
minutes. The reaction mixture was concentrated to dryness and the concentrate was d ssolved .n ethyl 
5 acetate The solution was washed with an aqueous solution of sodium hydrogen carbonate and water and 
S TheloLenrwas evaporated to dryness and the residue was purified by column chromatography on 

fSSMCotH^'c'oS ri%'H.tt. l!Si3.62(2H.m). 4.09(1H.t). 4.23(2H.p). 5.57(2H.s). 7.15(1H.t). 7.25- 

,0 '^£lIoT^:^zZ!?226. 2975. 2930. 2210. 1710. 1610. 1570. 1480. 1425. 1365. 1320. 1270. 1250. 1210. 
1130. 1100. 1060.770.750 

Working Example 9 

j5 Ethyl 1[(2'-cyanobiphenyl-4>yl)methyll-2-propylaminoben2imid azole-7-carboxylate 

In substantially the same manner as Working Example 8. desired yellow syrup (1.2 9. 65«yo) was 
obtined f'o^ a solution of ethyl 2-[[(2--cyanobiphenyl-4-yl)methyl]amino]-3-(3-propylth.oure.do)benzoate 

. t?^iRT2rMt^Crc'^ 3.42.3.52(2H.m). 4.12(1H.t). 4.25(2H..). 

iSrS^. -15. 1620. 1590. 1570. 1480. 1430. 1370. 12B5. 1220. 

1135. 1070.760 

25 Working Example 10 

Methyl 1-[(2'-cyanobiphenyl-4-yl)methyl]-2-methoxyben2imida2ole-7 -carboxylate 

A solution of 5.2M sodium methoxide in methanol (0.5 ml) was added to a solution of ettiyl 1-[(2'- 

S Seated tor 4 hours u^der reflux. The reaction mixture was concentrated, and the P^' Pf g 7^^^'^ 
were collected by filtration. Recrysfallisation from methanol afforded colorless prisms (1.1 g, 85%). m.p. 
149-1 50 *C. 

Elemental Analysis for C2 4H,9N303: 

C(%) m%) N(%) 
Calcd.: 72.53; 4.82; 10.57 
Found : 72.38; 4.93; 10. UU 

1H-NMR(200MHZ.CDC13) « : 3.75(3H.s). 4.26(3H.s). 5.69(2H.s). 7.09(2H.d). 7.23(1H.t). 7.37-7.46(3H.m). 7.55- 
7.65(2H.m). 7.72-7.78(2H.m) 
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Reference Example 7 
Methyl 2-[[(2'-cyanobiphenyl-4-yl)]methyllamino-3-(3-methylthioureido) benzoate 

The above compound was synthesized (86 % yield) in substantially the same manner as Reference 

SZr%VmHz!c^^^^^^^ S). 3.92(3H.s). 4.58(2H.d). 6.04-6.08(1 H.br s). 6.77(1H.t). 7.22- 

7 9RM H m\ 7 39-7 52(6H m). 7.63(1 H.dt), 7.75(1 H.dd), 7.97(1 H.dd). 8.28(1 H.br s) „ , , ^ 

^.(KSry'cl-' 3^^^^^ ^0. 1680.\590. 1540. 1500. 1480. 1450. 1435. 1265. 1230. 1190. 1145. 

55 1050. 830. 760, 740 
Working Example 1 1^ 
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Methyl l-[(2'-cyanobiphenyl-4-yl)methyl]-2-methylaminobenzimidazole -7-carboxylate 

The above compound was synthesized as a syrup (42% yield) in substantially the same manner as 
. l^Zl^Sllooa,^ * ■• 3.11 (3H.d). 3.73(3H.S). 4.22(1H..), 5.54(2H.3). 7.17(1H.t), 7.27<2H.d). 7.41-7.79- 
Kat)cm-. 3400. 3250. 3025. 2950. 2220. 1720. 1625. 1610. 1580. 1480. 1410. 1340. 1280. 1240. 1210. 
1130, 1060. 750 

JO Reference Example 8 

2 -Propoxy-i-[[2'-(iH-tetrazol-5-yl)blphenyl-4-yl]methyl]benzimidazole 

Sodium hydride (60% dispersion in mineral oil. 0.24 g) was added to a stirred solu^on of 2- 
u wHo,^.^^ 71 in DMF flO m\) under ice-cooling. The mixture was stirred for 20 minutes, to 
SrwrJ ed^N^^^^^^^^^^ (2.3 g). followed by stirring at 

^m t^mperaSe for 5 hours. To L reaction mixture was added ice-water, the mixture was extracted witti 
S Se The organic layer was washed with water, dried and concentrated to dryness. The con- 
inlrw^ dlsoiveTin methanol (50 ml), to which was added IN-HCI (15 ml), followed by stirring a 
S*C for 2 hours. The reaction mixture was concentrated, to which were added water (15 m') /"^ ^hy^ 
Setate (15 ml) The mixture was made alkaline with IN NaOH and shaken. The aqueous layer was adjusted 
toT3^ wrth IN-Ha and then extracted with chloroform. The organic layer was washed with water, dried 
and concemld to dryness. The concentrate was purified by column chromatography on sihca gel to yield 
c^sSs RXtallization from ethyl acetate - methanol gave colorless crystals (0.58 g. 35%). m.p. 177- 
25 179*C (decomp.). 

Elemental Analysis for Cj^HjzN.O: 
C(%) H(^) N(^) 
=^ Calcd.: 70.23; 5.40; 20.47 

Found: 69.93: 5.43; 20.22 

35 'H-NMR(200MHz.DMSO-ds) 5 : 0.95(3H.t). 1 .70-1 .88(2H.m). 4.46(2H.t). 5.23(2H.s). 7.04-7.1 0(4H.m). 7.20- 
(2H,d). 7.38-7.43(2H.m), 7.48-7.70(4H.m) „ „ «on tkk 7Aci 

lR(KBr) cm-: 1540. 1535. 1485. 1475. 1450. 1425. 1385. 1285. 1270. 1040. 980. 755. 745 

Working Example 12 

Methyl 2-butylamino-1-[(2'-cyanobiphenyl-4-yl)meihyl]benami dazole-7-carboxyl^^ 

The title compound was prepared from methyl [((2--cyanobiphenyl-4-yl)methyl]amino]-3-(^ 
ben Joate in substLaliy the same manner as Working Example 8 The y,eld was Quamitettve 
1 u KiMo/onnMWr rnru^ s • 0 89(3Ht). 1.21-1.39(2H,m), 1 .45-1 .60(2H.m). 3.50-3. 65(3H.brs), d.a^^on.sj, 

" ;':^6(ST^^^^^^^^ ^•^(^"•^*>- 

8.26(1 H.brs) 
Working Example 13 

Methyl 2-(N-ethvlmethylamino)-1-r(2'-cyanobiphenyl- 4^yl)methyl]benzimidazole-7-carboxylate 

A mixture of sodium hydride (60% dispersion in mineral oil. 0.13 g) in DMF (5 ml) was stirred under ice- 
cooll for 5 rnln^d Ithyl Uhylarnino-1-[(2^cyanobiphenyl-4-yI)methyl]benzimidazole-7-car^^^^^^^ 
(oTg) was added to the miJIure. followed by stirring for 10 min. To the mixture was added metiiyhod.^^^ 
ZZ ThL mixture was Stirred for 20 min. To the reaction mixture was added water and the mixture 
r^^^tld with S Teeter ?he extract was washed with water, dried and evaporated to dryness. The 
^rufSfpurLTS^^^^^^^^ on Silica gel to give crude crystals, which were recrystal- 
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^^Zr^l^i'^^^lTl^l'^^':^'^. 100=, reo 

5 

Reference Example 9 

M^thvl 14(2-^cvanobiphenyl-4-yl)methyl]-2-oxo-2.3-d ihvdrobenzim 

" "H'NMR(?00MSz.DMSO.ds) a : 3.65(3H.s). 5.35(2H.s). 7.04-7. 16(3H.m). 7.24-7.28(2H.m). 7.4a.7.59(4H.m). 
J,(?Br)fm-;?2^^^ 1690. 1635. 1430. 1390. 1270. 1255. 760. 750. 730. 690 

20 Reference Example 10 

l^vl 2-chloro-l-[(2--cyanobiphenyl-4-yl)methy l1benzimida2ole-7-carboxylate 

!;,^;i::"s?;;:^io:-^i»:T^^ i«o. i4.s, ,m i3», .a^o, 1^70. nso, 1000, 77=. 

760. 750 

35 Reference Example 11^ 

[^vl 2-f(2--cyanoblphenyl^4-vl)methylamino]-3-m e^^^^ 

45 8.19(1 H.d) 

Working Example 14 

Mgttivl 1-[(2'-cyanobiphenyl-4-yl)methylh2-morpholinobenzim idazote-7-carbo 

^ T «f mBthvi 2.chloro-1-r(2'-cyanobiphenyl-4-yl)methyl]benzlmidazoie-7-carboxylate (0.8 g) in 

.7?1. mirwS Itl'ed Tlio-^^ and line reaction mixture was concentrated to dryness, 

morphoime (15 '^'>Xt^ .^J !l agitate The extract was washed with water, dried and evaporated. 
?h: :::lrS^rrer^^^^^^^^^ acetate - hexane to afford colorless pHsms (0.69 g. 

" I;^!'nMR(200MHz.CDC.3) a : 3.38(4H.t). 3.72(3H.s). 3.90(4H.t). 5.63(2H.s). 6.89(2H.d). 7.20(1H.t). 7.37-7.65- 

cm-r222l; l715' im 1440. 1415. 1280. 1260. 1220. 1130. 1120. 1010. 860. 770. 760. 750 
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Working Example 15 

Methyl 1-[(2'-cyanobiphenyl-4-yl)methyl]-2-piperidinoben2imidazole- 7-carboxylate 
5 The title compound was prepared in substantially the same manner as Working Example 14. Yield: 

^HW^^^^^^^ 5 : 1.62-1.77(6H.m). 3.31-3.36(4H.m). 3.73(3H.S). 5.58(2H.s). 6.88(2H.d). 7. 15- 

MHt^ 7 35-7 49(5H.m). 7.56-7.64(1 H.m). 7.73(1 H,dd). 7.79(1 H.dd) 

\^KBr) c^-C^5. 1720. 1530. 1445. 1410. 1385. 1305. 1285. 1265. 1250. 1130. 1110. 770. 750 

10 

Reference Example 12 

Methyl 2-(2'-methoxycarbonylbiphenyl-4-yl)methylamino]-3-nitrobenzoate 

TO a solution of methyl 2-tert-butoxycarbonylamino-3-nitrobenzoate (1.84 g) in acetonitrile (10 ml) was 
added a solution of 4-(2'-methoxycarbonylbiphenyl-4-yl)methyl bromide (1.9 g) m acetonitnle (5 rn^ and 
Stislum cartonate (0 86 g) and the reaction mixture was heated under reflux for 20 hours. The reaction 
S;>SnanS^cSra^to dryness and the resulting residue was extracted with ethyl acetate and water 
ZT^ZZ^ ^a^^^sl^^ water, dried and evaporated. The residue was punfed by column 
,0 SromSaphy on gel to give pale yellow syrup. The syrup was dissolved in ^t^anol (10 ml) and 
SrhvSloric acid in ^hanol (4 ml) was added to the solution. The reaction mixture was stirred at room 
fenter^^r^ hours and concenti^ated to dryness. The residue was dissolved In ethyl ace ate and the 
iTon was washed with saturated aqueous sodium bicarbonate and water, dried and evaporated to afford 

.S mTuSi;^^i^^.<^S^'''^ ■■ 3.61(3H.s). 3.89(3H.s). 4.21(2H.d). 6.72(1H.t,. 7.30(4H.d). 7.36(1H.dd). 7.42- 
(lH.dd). 7.53(1H.dd). 7.82(1 H.dd). 8.00(1 H.dd). 8. lO(IH.dd) 

Reference Example 13 
30 Methyl 3-amino-2-[(2--methoxycarbonylbiphenyl- 4-yl)methylamino]benzoate 

"^e title compound was prepared as pale yeliow syrup from -^^V' 2-W2--met^^^^^^ 
yl)methylamino]-3-nitrobenzoate In substantially the same manner as Workmg ^^^^'l^^f^l^'^^^ 
^H-NMR(200IVIHz.CHCl3) 8 : 3.63(3H.s). 3.80(3H.s). 3.97(2H.brs). 4.22(2H.d). 6.40(lH.brs). e.82.6.92(2H.m). 

]^Z-^^"^'"^^^^^^^^ 1460. 1450. 1440. 1290. 1250. 1200. 770. 750 

Working Example 16 

40 Methvl 2-ethoxv-1-[(2--methoxycarbonylb!phenyl-4-yl)m ethyl]benzimidazole-7-carboxylate 

The title compound was prepared as colorless plates from methyl 3-amino-2-[(2'- 
methoxWlylSSVyO^^^^^^ ^""^ ""^"'^ " 

.S ^H-NMR(S?MS'cHi^ 3.55(3H.S). 3.77(3H.s). 4.68(2H.q). 5.65(2H.S). 6.99(2H.d). 7. 17- 

750, 740. 710 

so Working Example 17 

Methyl 2-butoxy-1-[(2'-cyanobiphenyl-4-yl)metiiyl]benz imidazole-7-carboxylate 

The title compound was prepared as colorless needles in substantially the same manner as Working 

" ^:;:Z20^^hII^C^^^ ot^i. ^.^S.^.SH2HM. 1.77.1.90(2H.m). 3.76(3H.s). 4.60(2H.t). 5.69(2H.s). 

7in/9Hri^ 7 17MH« 743(4H.d), 7.54-7.65(2H,m), 7.74(2H,cId) 

J,(KBr) cm-': ^0 iT^S^I^ 1470, 1440. 1395. 1320. 1295. 1265. 1245. 1120. 1050. 1020. 770 
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Working Example 18 

^^hyl 2-allvloxv-1-[(2^-cyanobiphenyl-4-yl)methyl]be^2imidaz ole-7K»rbO)^^ 
. The title compound was prepared as colorless plates in substantially the same manner as Working 
fHrM^'oo™^^^ 5.12(aH.m, s.43(1H.m). S.ra(aH,s), 3.02-6.21 (IH.m). 

1330. 1300. 1270. 1260. 1226. 1205. 1100. 

to 1 01 5. 995. 760. 750, 740. 730 
Working Example 19 

»...H,H ,.,Mlwl«mlno-1-[(2'.cvanobiph« vM-,llmemyllbenzlmkl^ 

„ ?^sss;s:^.^^r.T.^^sss^); -"^"'^ 

mXS-': 3275. 2225. ,720. 1620. 1010. 1580, 1570. ,480, 1350. 1275. 1240. 1215, 1,00, ,070, 770, 
760 

25 Woiidng 

2-C yano"4'-methylbiphenyl 

20a) N-(2-Methoxyphenyl)methylidenecyclohexylamine 

7.95(2H.dd). 8.75(1 H.s) 
20b> 4'-Methyl-2-blphenylcarbaldehyde 

,. , 11 1 r,\ in THF <3 mVi was added dropwise a solution of 4- 
To a suspension of magnesmm metal (11 ^J^lJl^l''^^^^^ 
bromotoluene (7.5 g) in THF (10 ml) under gentle ^J*'"'^ J^^^l^^^^^^ (4.3 
added dropwise to an ice-cooled, stirred solution of N-(2-me*oxyphe^^yi W v 
g) in THF (30 ml). The reaction mixture was stirred ^'^'if'^^^^^^^i was acidSied wrth cone, 
under reflux for 7 hours. After addition ''^^^^f 

r.rSoraci:\:?^rr Z rSr; S :.Te re^due was purified by column 
20c) 2-CyanQ"4'-methylbiphenyl 

colorless needles (1 .5 g. 79%). 
as mentioned above. 
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Working Example 21 

Methyl 2-carboxy-3-nitrobenzoate 

To a suspension of 3-nitrophthalic acid (211 g) and methyl orthoformate (127 g) ^"'^^^''^^^^^l';;'^ 
was added cone sulfuric acid (20 ml) dropwise with stirring. The reaction mixture was heated under reflux 
for 18 hours and concentrated to dryness. After addition of water (30 ml) to the residue, the mixture was 
Sirrld at 3 lO' C Tr one hour. The precipitated crystals were recrystallized from ethyl acetate - hexane to 
give pale yellow prisms (1 85 g. 82%). m.p. 1 66-1 68 C. „ ^ ^ 

10 'H-NMR(200MHz. CDCI3) « : 4.03(3H.s). 7.74(1 H.t). 8.39(1 H.dd). 8.42(1 H.dd) 

Working Example 22 

Methyl 2- tert-butoxycarbonylamino-3-nitrobenzoate 

To a solution of methyl 2-carboxy-3-nitrobenzoate (7.23 g) in DMF (50 ml) was added diphenyl- 
Dhos^oryl azTe (11.3 g) at room temperature and then triethylamine (6.7 ml) was added dropw.se o he 
Ef^actSimiLre. After stirring at room temperature for 3 hours, tert-butanol (54 ml) was added to the 
s^^r fd "Son mi^re. After stirring at room temperature for 30 min the reaction 
warmed then heated under reflux for 1 hour and evaporated to dryness The resultant "-es-d^e was 
rssorved in ethyl acetate, washed with dilute hydrochloric acid, aqueous sodium bicarbonate and water 
and ten driS After evaporation of the solvent, methanol was added to the resultant residue and the 
mixture was cooled to give colorless crystals (6.7 9. 70%). „ i7»n rid^ 

770. 725. 705 
Working Example 23 

30 Methvi 2-rfN-t9rt-butoxycarbonyl-N-(2'-cvanobiphenyl-4 -yl)methyllaminol-3-nitrobenzoate 

» M-Zt was washed with water, ddad ahd »,apo,ated to dryness. The residue was P"'A«I W 

eCS>graph, on silica gel to give erystale. R«»,sta.llza.ion fron, e.h,l aoetato - hexane afforded 

7 59-7 67(1 H.m). 7.75(1 H.dd). 7.93(1 H.dd). 7.99(1 H.dd). 8.05(1 H.dd). 8.11 (IH.dd) 
40 IR(KBr) cm-': 2220, 1700. 1530, 1390. 1360. 1315. 1290. 1160. 765 

Working Example 24 

Methyl 2-I[2'-cyanobiphenyl-4-yl)methyl]amino]-3-nitrobenzoate 
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A mixture of methyl 2-[tN-tert-butoxycarbonyI-N-(2'-cyanobiphenyl-4-yl)methyl]am.no]-3-n,trobenzoate 
(0 49 grr2i% HcTethanol 3 ml) and ethyl acetate (3 ml) was stirred at room temperature for ij^our^ After 
Lvapo?at on of the solvent, to the residue was added methanol and saturated aqueous sodium b.carbc^^^^^^^^ 
to giv^c^ystals. The crystals were collected by filtration and recrystallized from chlorofomi - methanol to 

7.95(dd), 8.05-8.11 (2H.m). 8.67(1 H.t) 
Working Example 25 

Methyl 3>amino-2-[[(2*-cyanobiphenyl-4-yl)methyl]amino]ben2oate 

A mixture of methyl 2-[[2'-cyanoblphenyl-4.yl)methyl]amirio]-3-nitrobenzoate (10 g). FeCb ' 6H2O (O.l 
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g) activated charcoal (1 g) iiTT mixture of methanol (100 mi) and THF (50 ml) was heated under reflux for 
io mm. Hydrazine hydrate (7.2 ml) was added dropwise to the reaction mixture and the mixture was then 
heated under reflux for U hours. The insoluble material was removed from the reaction mixture by filtra .on 
and the filtrate was concentrated, to dryness. Aqueous sodium bicarbonate was added to the resulting 
residue and the mixture was extracted with ethyl acetate. The extract was washed with water, dned and 
evaporated to dryness. The residue was purified by column chromatography on sil.ca 9e to give crystals. 
Recrystallization from isopropyl ether afforded pale yellow "^edles (6X) g 64%). m^ 1 1 0-IIJ C. 
1H-NMR(200MH2.CDCI3) 5 : 3.81 (3H.s). 3.97(2H.brs). 4.23(2H.d), 6.39(1H.t). 6.84.6.93(2H.m). 7.26-7.55- 
(8H.m), 7.64(1 H.dt), 7.77(1 H.dd) 

Working Example 26 

Methyl 1-[(2'-cyanobiphenyl-4-yl)methyl]-2-(2.2.2-trifluoroethoxy) benzimida2ole-7-carboxylate 

The title compound was prepared as pale yellow crystals from methyl 3-amino.2-t[(2^cyanobipheny^^^ 
yl)methyl]amino]benzoate and 2.2.2-trifluoroethyl orthocarbonate according to the procedure for Working 
Example 3. Yield: 25%. m.p. 143-145 C. 

Elemental Analysis for C, 5H1 8F3N3O3 : 

C(%) H(%) N(?5) 
Calcd.: 6U.52; 3.90; 9.03 
Found: 64.35; 3.95; 8.98 

iH-NMR(200MHz.CDCl3) S : 3.80(3H.s). 5.01 (2H.q). 5.74(2H.s). 7.13(2H.d). 7.23(1H.t): 7.38-7.47(4H.m). 
J.(Sr)T"i2l^^^^^^^^ 1430. 1305. 1280. 1270. 1250. 1170. 1060. 770. 750. 745 

Working Example 27 

Ethyl 1-[(2'-cyanobiphenyl-4-yl)methyl]-2-ethoxybenzimldazole-7-carboxylate 

To a solution of ethyl 2.chloro-1-t(2'-cyanobiphenyl-4-yl)methyllbenzimidazole-7-carboxy late (1.0 g) in 
ethanol (30 ml) was added NaOEt (0.17 g) and the mixture was heated under reflux for 1 hour. The reaction 

mixture was concentrated to dryness. ^ ^ -xu * ♦t.^r. 

?^e resultant residue was dissolved in ethyl acetate and the solution was washed w,th water and then 
dried. After evaporation of the solvent, the residue was purified by column chromatography on s.l.ca gel to 
40 qive the title compound as colorless crystals(0.37 g, 70%). sH^«+i^=,i 
?H-NMR and IR spectra indicate that the product according to this Working Example is completely identical 
with that obtained in Working Example 4. 
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Reference Example 14 

2-(4-Formyiphenyl)benzonitrile 

A mixture of 2-(4-bromomethylphenyl)benzonitrile (12 g) and sodium bicarbonate (26 g) in dimethyl 
sulfoxide (150 ml) was heated at 120*0 for 5 hours with stirring. After addition of water the mixture was 
extracted with ethyl acetate. The extract was washed with water, dried and concentrated to J^ynes^'^^^^^ 
Sue was purifL by column chromatography on silica gel to give crystals. Recrystallization from 
chloroform - isopropyl ether gave colorless needles (5.77 g. 63%), ,n/-.u 
iH-NMR(200MH2,CDCl3) 5 : 7.49-7.5B(2H,m). 7.67-7.84(4H.m). 8.00-a05(2H,m). 10.10(1 H,s) 

65 Reference Example 15 

2-(4"Aminomethylphenyl)benzonitrile 
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A mixture of 2-(4-bromomethylph©nyl)benzonitrile (12 g) and potassium phtalimid© (15 g) in DMF (200 
ml) was stirred at 70*C for 5 hours. After addition of water, the mixture was extracted with methylene 
chloride. The extract was washed with water, dried and concentrated to dryness to give crystals. 
Recrystallization from ethyl acetate - isopropyl ether gave colorless.crystals. 

To a suspension of the crystals in methanol (500 ml) was added hydrazine hydrate (10 ml) and the mixture 
was refluxed for 12 hours. After evaporation of the solvent, the residue was dissolved in ethyl acetate and 
the solution was washed with IN-NaOH and water. The organic layer was dried and concentrated to 
dryness to give crystals (14.2 g. 93%). 

'H-NMR(200MHz.CDCl3) S : 1.56(2H.brs). 3.88(2H.s).7.27-7.78(8H.m) 
Working Example 23 

Ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyllbenzimidazole-7-carboxylate 

A mixture of ethyl i-t(2'-cyanobiphenyl-4-yl)methyl]-2-ethoxybenzimidazole-7-carboxylate (0.7 g) and 
trimethyltin azide (0.7 g) in toluene (15 ml) was heated under reflux for 4 days. The reaction rriixture was 
crenLted to d^rness and to the residue were added methanol (20 ml) and 1N-HC1 (10 mO. The mixture 
was stirred at roorn temperature for 30 minutes and adjusted to pH 3 to 4 with 1N NaOH. After removal of 
the solvent, the residue was partitioned between chloroform and water. The organic layer was washed wrth 
water and dried, and the solvent was evaporated to dryness to give a syrup. The syrup was purified by 
column chromatography on silica gel to give crystals. Recrystallization from ethyl acetate - benzene 
afforded colorless crystals (0.35 g. 45%), m.p. 158-159 C. 

Elemental Analysis for Ci,H2»N*03: 

ci%) H(5£) m) 

Calcd.: 66.65; 5.16; 17.94 
Found : 66.61; 5.05; 17.84 

^H-NHrtR(200MHz.CDCl3) « : 1.09(3H.t), 1.43(3H,t). 4.02(2H.q). 4.30(2H.q). 5.57(2H.s). 6.71(2H,d). 6.83-6.96- 
(4H.m). 7.27-7.31 (IH.m). 7.40(1 H.dd). 7.55-7.66(2H.m), 8.04-8.09(1 H,m) 
IR(KBr) cm-': 1720. 1605. 1540. 1470. 1430. 1250. 1040. 750 

Working Example 29 

2-Et hoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylic add 

A solution of ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate 
(0 24 a) and IN NaOH (1.5 mi) in ethanol (4 ml) was stirred at 80 C for one hour. The reaction mixture was 
concentrated, and the concentrate was extracted with water and ethyl acetate. The aqueous layer was 
adjusted to pH 3-4 with 1N-HC1 to give crystals. Recrystallization of the crystals from ethyl acetate - 
methanol afforded colorless crystals (0.15 g. 67%); m.p. 183-185 C. 
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Elemental Analysis for Cj4H2oN«03.1/5H20: 

C(^) H(%) NW 
Calcd.: 6U.91; 4.63; 18.93 
Found ; 65.04; 4.51; 18.77 



'H-NMR(200MHz.DMSO-d6) « : 1.38(3H.t). 4.58(2H.q). 5.63(2H.s). 6.97(4H.q). 7.17(1H.t). 7.47-7.68(6H.m) 
65 IR(KBr) cm-': 1710. 1550. 1480. 1430. 1280. 1240. 1040. 760 

Working Example 30 
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Bhvl 2-DroDoxv-1-[[2'-OH-tetrazol-5-yl)biphenyl-4-yl]methyl]b9nzimidazole-7-carbo xylate 

A mixture of ethyl i.[(2'-cyanoblphenyl-4-yl)methyl]-2-propoxybenzimidazole-7-carboxylate (0 69 g) and 

colorless crystals (0.31 g, 43%). m.p. 157-159 C. 

Elemental Analysis for CtTHjjNtOj: 

C{%) m) N(^) 
Calcd.: 67.21; 5.U3; 17. U2 
Found : 67.26; 5.U5; 17.28 



" iH-NMR(200MHz.CDC.3) S : 1.03(3H.t). ^ •13(3H.t) 1.75-1 92(2H.m) 4^^^^^^^^^ 6.75- 
(2Hd). 6.90(2H.d). 6.96(2H,d). 7.28-7.33(1 H,m). 7.39-7.44(2H.m), 7.57-7.62(2H.m). 8.07 8.11(1M,m) 
IR(KBr) cm-h 1720. 1540. 1470. 1430. 1280. 1250. 1130. 1020. 750 

25 Working Example 31 

2-Propoxv-1-[[2'-(1H-tetrazol-5-yl)blphenyl-4-yl]methyllbenzlmida2 ole-7-carboxylicacid 

A solution of ethyl 2-propoxy-1-[[2M1H-tetrazol-5-yl)biphenyl-4-yl]m^^^^^ 

:ZlsZer:TX^T.Ht4Zi 1N-HC, to give crystals. Recrystallizatlon from ethyl acetate - 
methanol afforded colorless crystals (0.15 g. 69%). m.p. 174-175 C. 

35 Elemental Analysis for CjsHz 2Ns03 .O.SHjO: 

C{%) m) M%) 
Calcd.: 65.29; t.95; 18.27 
Found : 65-41; 4.92; 18.20 

iH-NMR(200MHz.DMSO-d.) 5 : 0.92(3H.t). 1 .70-1 .87(2H.m). 4.47(2H.q). 5.63(2H.s). 6.96(4H.dd). 7.16(1H.t). 

7.42-7.67(6H,m) 
45 IR(KBr) cm-^: 1700, 1550. 1430. 1290. 1240. 765 

Working Example 32 

Ethvl 2-mercapto-1-[I2--(1H-tetra20l-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-c arboxylate 

I mixture of ethyl [i-(2'-cyanobiphenyl-4-yl)methyl]-2-mercaptobenzimidazole-7-carboxylate (4.1 g) and 

colorless crystals (5.0 g. 89%). m.p. 263-264 C (decomp.). 
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Elemental Analysis for C,4H2oNt02S.l/2H20: 

C{%) m) N(J£) 
Calcd.: 61.92; 4.55; 18.05 

s 

Found : 61.99; t.30; 17.86 
iH-NMR(200MHz.DMSO-d6) 5 : 1.10(3H.t), 4.09(2H.q). 5.82(2H.br s). 6.87(2H.d). 7.00(2H.d). 7.26(1H.t). 7.37- 
IrS'S-^: 1720. 1460. 1440. 1365. 1340. 1260. 1180. 1145. 1150. 1110. 990. 745 
Working Example 33 

,5 Ethvl 2-methvlthio-1-t[2'-(1H-tetra20l-5-yl)biphenyl-4-yllmethyllbenzi midazole-7-carboxylate 

To a solution of ethyl 2-mercapto-1-[[2"-(1H-tetrazol-5-yl)blphenyl-4-yl]benzlmidazole-7-carboxy^te (0.68 
g) in ethanoUlO mi) containing IN-NaOH (3.0 ml) was added methyl iodide (0.24 g). and the m.xture was 

;r iiirmSrta: ne™ with dilute hydrochloric acid to give crystals. The crystals wars 
SrifiS by coTumn chromatography on silica gel. Recrystailization from ethyl acetate afforded colorless 
prisms (0.31 g. 44%). m.p. 207-208 C (decomp.). 

Elemental Analysis for CjsHzjNtOzS: 

Ci%) m) N(%) 

Calcd.: 63.81; U.71 ; 17.86 

Found : 63.55; 1^.81; 17.50 



30 



'H-NMR(200MHz.DMSO-de) 5 : 1.13(3H.t). 2.77(3H.s). 4.14(2H.q). 5.62(2H.S). 6.84(2H.d). 7.26(1H.t). 7.46- 
JS'cl-- 1705. 1480. 1450. 1420. 1360. 1340. 1275. 1255. 1190. 1140. 1100. 1025. 990. 770. 750 



35 

Working Example 34 



Ethyl 2-ethylthio-l-[[2--(iH-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimid azole-7-carboxylate 

To a solution of ethyl 2-mercapto-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carbox- 
ylate (0 9l Trn lanol (13 ml) containing iN-NaOH (4 ml) was added ethyl iodide (0.34 g). and the 
Sre wis stiL at room temperature for 4 hours. The reaction mixture was adjusted ^ PH * * 
Zr^ZZ acid to give crystals. The crystals were collected by filtration and punjed by column 
chromatography on silica gel. Recrystailization from ethyl acetate gave colorless pnsms (0.55 g. 57 A), m.p. 
45 1 53-1 54 ' C (decomp.). 

Elemental Analysis for Ci,H2%Ns02S: 
C{%) H(Jt) m) 
^ Calcd.: 6U,ttU; U.99; 17.31* 

Found : 64.37; 5.05; 17.20 

55 iH-Nt^R(200MHz.CDCl3) 6 : 1.19(3H.t). 1.37(3H.t). 3.20(2H.q). 4.12(2H.q). 5.67(2H.s). 6.75(2H.d). 6.92(2H.d). 
7 05(1 H t). 7.26-7.34(2H.m). 7.50(1 H.dd). 7.53-7.63(2H.m). 8.05-8.1 1 (1 H.m) 
[rW cm-: 1715. 1450. 1420. 1365. 1345. 1280. 1195. 1145. 1110. 1035, 1015. 990. 760. 745 
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Working Example 35 

gthvl 2-Dropvlthio-l-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl] methyl]benzimidazole-7-carboxylat9 

JO 40%). m.p. 1 77-1 78* C (decomp.)- 

Eletnental Analysis for CiiHziNsOzS: 

c(%) H(56) m) 

IS 

Calcd.: 65.04; 5.26; 16.85 

Found : 64.88; 5.25; 16.78 

" .H-NMR(200MHZ.CDC.3) « : 1.04(3H.t). 1.19(3H.t). 

25 Working Example 36 

p-Methvlthio-1 -rr2--(1 H-t9trazol-5-vl)biphenyl-4-yl]m «thvnbenzimidazole-7-carboxyl.c acid 

A solution Of et.y. ^-^^^^^^^--^^^^^^^^^ 

collected by filtration, and recrystallized from ethyl acetate - hexane to give colorless crystals ( g. 
m.p. 223-225* C (decomp.). 
35 Elemental Analysis for C,,H. .NeOjS. 1/2C»H.02 

Ci%) m) N(Jf) 
Calcd.: 61.72; 4.56; 17.27 
-«> Found : 61.59; 4.54; 17.54 

iH-NMR(200MHz.DMSO-d.) a : 2.75(3H.S). 5.7e(2H.s). 6.88(2H.d). 7.01 (2H.d). 7.25(1 H.t). 7.47-7.66(5H.m). 
.5 i(KBrycm-: 1710. 1485. 1450. 1420. 1370. 1345. 1320. 1280. 1245. 1195. 1150. 990. 780. 760 
Working Example 37 

2-Ethvlthio-1-[[2--(1H-tetrazol-5-yl)biphenyl-4-yllm ethvllbenzimida20le-7-carboxylicaci^ 
55 colorless crystals (0.21 g. 64%). m.p. 209-210 C (decomp.). 
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Elemental Analysis for Ci«H2oNt02S: 

c{%) H(56) m%) 

5 Calcd.: 63. 1U; H.U2; 18.41 

Found : 62.89; 4.35; 18.15 

^H.NMR(200MHz.DMSO-ds) 5 : 1.39(3H.t). 3.3e(2H.q). 5.76(2H.s). 6.87(2H.d). 7.01 (2H.d). 7.25(lH.t). 7.47- 
10 7.69(5H.m), 7.82(1 H.dd) „ . 

IR(KBr) cm-': 1695, 1450. 1415. 1350. 1275. 1225. 1190. 1180. 1145. 755. 740 

Working Example 38 

,5 2-Propylthio-1-[[2'-(1H-tetrazoh5-yl)biphenyl-4-yl]methyl]benzimi dazole-7-carboxylicacid 

A solution of ethyl 2-propylthio-1-[[2'-(1H-tetrazol-5-yl)biplienyl-4-yl]methyl]benzimidazole-7-carboxylate 
(0 25 gToTethanol ^5 mj containing IN-NaOH (1.5 ml) was heated under reflux for 2 hours After removal 
of the lent, the aqueous residue was adjusted to about pH 3-4 with 1N-HC1 to give crystals. The crysta^ 
20 were collected by filtration. Recrystallization from ethyl acetate - hexane gave colorless crystals (0.21 g. 
91%). m.p. 222-223* C (decomp.). 

Elemental Analysis for CjsHiiNtOzS: 
25 C{%) m%) N(%) 

Calcd.: 63.95; 4.51; 17.90 
Found : 63.78; 4.85; 17.59 

30 

'H-NMR(200MHz.DMSO-d.) 5 : 0.99(3H.t). 1 .67-1 .85(2H.m). 3.35(2H.t). 5.77(2H.s). 6.87(2H.d). 7.01 (2H.d). 

7.25(1 H.t). 7.46-7.70(5H,m). 7.82(1 H.dd) 

IR(KBr) cm-': 1700. 1450. 1280. 1240. 1195, 1145. 755. 740 

Working Example 39 

Methyl 2-ethoxy-l-[[2--(1H-tetra2ol-5-yl)biphenyl-4-y!]methyl]benzimldaz ote-7-carboxylate 

A mixture of methyl i-[(2'-cyanobiphenyl-4-yl)methyl]-2-ethoxybenzimidazole-7-carboxylate (1.85 g) and 
trimethX iideTisO g) in toluene (15 ml) were heated under reflux for one day. The reacfon nmxture was 
c^Se^o d^ness To the residue were added methanol (50 ml) and IN-HCl (20 ml and the mixture 
wi sS at room temperature for 30 minutes. The reaction mixture was adjusted to about pH 3-4 w.th 1N- 
ToR Mer remoTj of the solvent, the residual syrup was purified by column chrom^ography on s,l.ca gel 
4S to give crystals. Recrystallization from ethyl acetate - benzene gave colorless crystals (1.16 g. 56 A), m.p. 
191-193* C (decomp.). 

Elemental Analysis for CisHjzNjOj.l/SHjO: 

c[%) H(%) m) 

Calcd.: 65.58; 4.75; 18.53 
Found : 65.55; 4.93; 18.35 
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'H-NMR(200MHzCDCl3) S : 1 .43(3H.t.J = 7.0Hz)). 3.57(3H.S). 4.30(2H.q.J = 7.oHz). 5.54(2H s)^ 6.72- 
("nTji^r 65^6.97(4H.m). 7.2^7.33(1 H.m). 7.40(1 H.dd.J = 1.8.7.0Hz). 7.57-7.62(2H.m). 8.03-8.07- 

(1H.m) 
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IR(KBr) cm-i: 1720. 1550, 1475, 1430, 1280. 1250. 1040, 755. 735 
Working Example 40 

Ethyl 2-ethylaminoM-[[2'-(lH-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-carbo xylate 

A mixture of ethyl i -[(2"-cyariobiphenyl-4-yl)rnethyl]-2-ethylaminobenzlrTiidazole-7-carboxylate (1 .23 g) 
and^rilZ in azide (2.80 g) in toluene (15 ml) was heated for 40 -^-J^^Sd ; N HQ ^^^^^^^ 

'l"^ZZ^£l Zess. L residue was purified by -lumn oHrorn^graphy on . ca geMo gwe 
crystals. Recrystallisation from methanol - ethyl acetate gave colorless crystals (0.83 g. 61 /«). m.p. 

5 Jh'nMR(200MHz.CDCI3) S : 1.13(3H.t). 1.21 (3H.t). 343(2H.q). 4.13(2H.q), 5.48(2H.s). 6.78(2H.d). 6.99(2H,d). 
7.07(1 H.t). 7.22(1 H.dd). 7.42-7.49(2H.m). 7.54-7.69(3H.m) 
IR(KBr) cm-': 1720. 1650, 1310, 1285, 785, 755. 750 

Working Example 41 

''° Ethyl 2-propylamino-1-[[2--(lH-tetrazoi-5-yl)biphenyl-4-yl]m gthvl]benzimidazole-7-carboxylate 

A ^niution of ethvl i.[(2'-cyanobiphenyl-4-yl)methyl]-2-propylaminobenzimidazole-7-carboxylate (1.20 g) 

concentrTd to dryness. The concentrate was purified by column chromatography on s^ca ge^ to g.ve 
crySS Rec^^^^^^^^^ from methanol - ethyl acetate gave colorless crystals (10 g. 77%), m.p. 170 

" ;h'nSr(200MHz.CDCI3) a : 0.89(3H.t). 1.14(3H.t), 1 f ^•^<^"-^>- ' 

(2H,d). 6.99(2H,d), 7.05(1H,t), 7.21 (IH.dd). 7.39-7.47(2H,m). 7.50-7.85(3H,m) 
IR(KBr) cm-': 1720. 1670. 1660, 1290. 1270. 760 

35 Working Example 42 

p-Fthoxv-1-rr2WN-triphenylmethyltetrazol-5-yl)biphenyl -4-vi1methyl]ben2imida20le-7-<;arboxylicac^ 

crystals (2.12 g, 66%). m.p. 168-170 C. 

Elemental Analysis for C4,H3»N.03: 

C{%) H(« M) 
Calcd.: 75.6M; 5.02; 12.31 

so 

Found : 75.37; 4.96; 12.20 

iH-NMR(200MHz.CDCl3) 5: 1.40(3H.t). 4.61(2H.q). 5.58(2H.s). 6.76(2H,d), 6.91-6.96(8H,m). 7.12(1H.t). 7.17- 
55 7.41 (1 2H.m). 7.60(1 H.dd), 7.73-7.82(2H,m) 

Working Example 43 
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Pivaloyloxymethyl 2-ethoxy-1 -[[2'-(1 H-tetra20l-5-yl)biphenyl-4-yllbenzimida2ol e-7-carboxylate 

To a solution of 2-ethoxy-1-[[2'-{N-triphenylm©thyltetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-car- 
boxvlic acid (2 2 g) in DMF (10 ml) were added potassium carbonate (0.53 g) and pivaloyloxymethyl iodide 
(0 94 Q) and the mixture was stirred for 30 minutes at room temperature. To the reaction mixture was 
added water and the mixture was extracted with ethyl acetate. The organic layer was ^f f^^jth water and 
dried After removal of the solvent, the residue was dissolved in methanol (30 ml) and IN-HCI (6 ml). The 
mixture was stirred for one hour at room temperature. The reaction mixture was concentrated to dryness 
and the residue was partitioned between water and ethyl acetate. The organic layer was washed with water 
and dried After removal of the solvent, the residue was purified by column chromatography on s. hca gel to 
give crystals. The crystals were recrystallized from ethyl acetate - hexane to give colorless crystals (1.13 g. 
63%), m.p. 104-106' C. 

Elemental Analysis for CoHioNsOs.l/SC.HsOj.l/SCtH,*: 

c{%) m) m) 

Calcd.: 65.06; 5.90; 1U.32 
Found : 6H.79; 5.85; 14.43 

^H.NMR(200MHz.CDCl3) B : 1.l3(9H.s). 1.44(3H,t). 4.37(2H.q). 5.61 (2H.S) 5^68(2H s). 6 80(2H.d). 6.93- 
(2H,d). 6.99-7.11 (2H.m). 7.33-7.37(1 H.m). 7.49-7.54(1 H.m). 7.59-7.62(2H,m). 8.03-8.07(1 H.m) 

25 Working Example 44 

1-(Cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)blphe nyl-4-yl]methyl]benzlmidazole-7- 
carboxylate 

To a solution of 2-ethoxy-1-[l2'-(N-triphenylmethyltetrazol-5-yl)biphenyl-4.yl]methyl]benzimidazoie-7-^^^^ 
boxylic acid (0.5 g) in DMF (5 ml) were added potassium carbonate (0.12 g) and cyclohexyl 1-.odoethyl 
carbonate (0.26 g) The mixture was stirred for one hour at room temperature. To the reaction mixture was 
added water and L mixture was extracted with ethyl acetate. The organic layer was washed with water and 
Sed After removal of the solvent, the residue was dissolved in methanol (10 ml) and to the solution was 
added IN-HCI (2 ml). The mixture was stirred for one hour at room temperature. The reaction mixture was 
Sncen rated to dryness and the residue was partitioned between ethyl acetate and water. The organic layer 
was washed with water and dried. After removal of the solvent, the residue was purified by column 
chromatography on silica gel to give colorless powder (0.21 g. 47%). m.p. 103-106 C. 

Elemental Analysis for C,,N3»N«0»: 

C{%) m) N(« 
Calcd: 6U.91; 5.61; 13.76 
Found : 64. 9U; 5.71; 13.66 

To the powder (1 g) obtained as above was added ethanol (6 ml). The mixture was stirred for 3 hours at 
room temperature and allowed to stand under ice-cooling. The mixture was then stirred for one hour at 
temperatures not higher than 10* C. Resultant crystals were collected by filtration 
ethanol The crystals were dried at 25* C for 9 hours under reduced pressure, then at 35 C for further 18 
hours to obtain white powdery crystals (0.94 g). m.p. 158-166 C (decomp.). 
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Elemental Analysis for C,3Hj»N«06 

C(%) m) N($) 
Calcd.: 64.91; 5.61; 13.76 
Found : 64.73; 5.66; 13.64 



'H-NMR (200MHz) S : 1.13-1. 84(1 6H.m). 4.28-t.55(3H.m). 5.65(2H,d). 6.72(1H.q). 6.81(2H.d). 6.93(2H.d). 
10 7.03(1 H,t), 7.22-7.23(1 H.m). 7.31-7.36(1 H.m). 7.52-7.60(3H.m). 8.02-8.07(1 H.m) 
IR(KBr) cm-^: 2942. 1754. 1717. 1549. 1476. 1431. 1076. 1034. 750 
MS(m/z) :ei1 [M + H]* 

Working Example 45 

Methyl 2-methoxy-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yllmethyl]benzim idazole-7-carboxylat9 

Methyl [l-(2'-cyanobiphenyl-4-yl)methyl]-2-methoxybenzimidazole-7-carboxyIate (0.60 g) and trimethyl- 
tin azSe 1 Vg)?n tolue'ne (15 ml) were heated for 40 hours under reflux. Precipitated crysta^ were 

20 dissS^d in methanol (10 ml) and to the solution was added 1N-HC1 (3 ml). The mixture was stirred for 10 
minutes at room temperature and the methanol was evaporated. ti,^ 
Tie aqueous residue was adjusted to pH 3-4 with IN-NaOH, followed by extraction with ^thyl ace a The 
oraanic layer was washed with water and dried. After removal of the solvent, the residue was purified by 
ooZn chromatography on silica gel to give crystals. The crystals were recrystallized from ethyl acetate to 

26 givecoloriessprisms(0.65g. 85%). m.p. 165-166 C. 

Elemental Analysis for C24H2oN«03.1/10H20: 

c(^) m) m) 

^ Calcd.: 65.18; 4.60; 19.00 

Found : 64.91; U.49; 18,99 

35 'H-NMR(200MHz.CDCl3) B : 3.64(3H.s). 3.93(3H.s). 5.55(2H.s). 6.75(2H.d). 6.90-7.01 (4H.m). 7.31-7.36(1 H.m). 
7.49(1 H,dd). 7.55-7.64(2H.m). 8.03-8.07(1 H.m) 

Working Example 46 

40 2-Methoxy-1 -[[2--(1 H-tetra2ol-5-yi)blphenyl-4-yl]methyl]benzimidazo le-7-carboxylic acid 

TO a solution of methyl 2-methoxy-1-[[2'-(lH-tetra2ol-5-yl)blphenyl-4-yl]methyl]benzimidazole-7^^^^^ 
ylate (0.22 g) in methanol (10 ml) was added IN-NaOH (1.5 ml). The mixture was heated for 6 hours under 
reflux The reaction mixture was concentrated to dryness and to the residue was added water. The mixture 
^ wIL%^^ S pH 3 4 with 1N-HC1 to give crystals. Recrystallization from methanol-chloroform gave 
colorless needles (0.17 g. 77%), m.p. 208-209 C. 

Elemental Analysis for C, ,Hi sNiOs .0.7HiO: 

c{%) H(jt) m) ■ 

Calcd.: 62.92; 4.45; 19.1« 
Found : 62.81; 4.08; 19.19 

tH-NMR(200MHz.DMSO-ds) S : 4.15(3H.s). 5.63(2H.s). 6.90(2H.d). 7.00(2H.d). 7.18(1H.t). 7.46-7.70(6H.m) 

Working Example 47 
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2-Ethvlamino-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yllmettiyl]ben2imiclazole-7-carboxylic acid 

To a solution of ethyl 2-ethylamino-1-[[2'-(1H-tetra2ol-5-yl)bipheny!-4-yl]benzimiciazole-7-carboxylate 
(0.52 g) in ethanol (5 ml) was added 1N-NaOH (4 ml), and the mixture was stirred for 2 hours at 80 a The 
reaction mixture was concentrated to dryness and the aqueous residue was adjusted to pH 4-5 with 1N-HC1 
to give crystals. The crystals were collected by filtration and recrystallized from methanol-chloroform to give 
colorless crystals (0.3 g. 63.4%). m.p. 240-242* C. 

Elemental Analysis for CjiHz i NtO: . 1 . IHiO: 

c{%) m) m) 

Calcd.: 62.76; 5.09; 21.35 
Found : 62.65; 5.15; 21.23 

'H.NMR(200MHz.DMSO-d6) a : 1.20(3H.t). 3.43(2H.q). 5.62(2H.s). 6.85(2H.d). 8.99(2H.d). 7.10(1 H.t). 7.34- 
(iH.d). 7.44-7.68(5H.m) 

20 Working Example 48 

2-Propylamino-1-[[2--(1H-tetra2ol-5-yl)biphenyl-4-yl]methyl]ben2imidazole-7-carboxylic acid 

in substantially the same manner as Working Example 47. the above compound was obtained in a yield 
25 of 73%, m.p. 244-246* C. 

Elemental Analysis for C,sH2 3Nt02.1/2H20: 

CW H(Jt) N(^) 
Calcd.: 6H.92; 5.23; 21.20 
Found : 64.79; 5.27; 21.08 

35 In substantially the same manner as Working Example 43. the following compounds (Working Examples 
49-53) were synthesized. 

Working Example 49 

40 (5-Methyl-2-oxo-l,3-dioxolen-4-yl)methyl 2-ethoxy-1-[[2'-(1H-t etrazol-S-yl)biphenyl-4-yllmethyll- 
benzimida2ole-7-carboxyiate 

Yield: 55%. m.p. : 122-125* C (decomp.) 
45 Elemental Analysis for Ci.HinNtOi.CHClj : 

C(« m) N(JS) 
Calcd.: 53.63; 3.75; 12.51 
so Found : 53.32; 3.58; 12.24 

iH-NMR(200MHz.COCl3) S : 1.43(3H.t). 2.11 (3H.S). 4.40(2H.q). 4.80(2H,s). 5.58(2H.S). 6.79(2H.d). 6.94- 
(2H.d). 7.02(1 H.t), 7.15(1H.dd). 7.35-7.39(1 H.m). 7.49-7.63(3H.m). 8.00-8.04(1 H.m) 

ss 

Working Example SO 

Acetoxymethyl 2-ethoxy-1 •[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yllmethyl]benzimidazole-7-carboxylate 
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Yield: 38%, m.p.: 152-154' C (decomp.) 

Elemental Analysis for Cj^HatNeOs: 

C{%) H%) 
Calcd.: 63.27; 4.72; 16.40 
Found : 63.55; 4.70; 16.18 

iH-NMR(200MHz.CDCl3) a : 1.43(3H.t). 2.01 (SH.s). 4.33(2H.q). 5.61(2Hs). 5.69(2H.s). 6.81(2H.d). 6.93- 
(2H.d). 7.01(1 H.t). 7.13(1 H.d). 7.33-7.38(1 H.m). 7.53-7.62(3H.m). 8.03-8.07(1 H.m) 

Working Example 51 

Propionyloxymethyl2-ethoxy-1-[[2--(1H-tetra20l-5-yl)biphenyl-4- vnm9thyl]benzimidazote^^^^ 

Yield: 60%. m.p.: 145-150* C (decomp.) 

20 Elemental Analysis for Cj.HzsNsOs.O.aCTHa : 

C(%) m) N(%) 
Calcd.: 64.79; 5.10; 15.42 
25 Found : 64.70; 5.10; 15.44 

iH-NMR(200MHz.CDCl3) 5 : 1.04(3H,t). 1.44(3H.t). 2.29(2H.q). 4>*0(2H q) 5^61(2H.s). 5.71(2H.s). 6.82(2H.d). 
6.92-7.14(3H.m), 7.20(1 H.m). 7.33-7.38(1 H.m). 7.53-7.61 (3H.m). 8.03-8.08(1 H.m) 

30 

Working Example 52 

Butvrvloxvmethyl2-ethoxy-1-[[2'-(1H-tetrazoh5-yl)biphenyl-4-yl3methyl lben2imidazole-7-carbox^ 

35 Yield: 36%. m.p.: 96-100* C 

Elemental Analysis for jHasNjOs .O.4C7H8: 

C{%) m%) N(?f) 

^ Calcd.: 66.15; 5.45; 14.55 

Found : 66.11; 5.44; 14.65 

iH-NMR(200MHzCDCl3) S : 0.85(3H.t). 1.44(3H.t). 1.55(2H.m). 2.24(2H.q). 4.38(2H.q), 5.6V (2H s)^ 5 70- 
(2hT 6r(2adJ^6WH.d). 7.oi(1Hk 7.20(1H.m). 7.33-7.38(1 H.m). 7.52-7.61 (3H.m). 8.01 -8.1 0(1 H.m) 

Working Example 53 
50 isobutyryloxymethyl2-ethoxy-1-[[2'-(1H-tetrazol-5-yO 

Yield: 53%, m.p.: 143-145* C 
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Elemental Analysis for CuHisNiOs.O.lCrHB 

c{%) m) m) 

Calcd.: 64.88; 5.28; 15.29 
Found : 65.04; 5.25; 15.18 



'H-NMR(200MHz,CDCl3) « : 1.09(6H,d). 1.44(3H.t), 2.50(1 H.m). 4.38(2H,q), 5.61 (2H,S). 5.70(2H.s). 6.81 
fO (2H.d), 6.91-7.00(3H.m). 7.19(1 H.m). 7.33-7.37(1 H.m). 7.51-7.63(3H.m). 8.02-8.07(1 H.m) 

In substantially the same manner as Working Example 44. the following compounds (Working Examples 
54-56) were synthesized. 

Working Example 54 

75 

1 -(Ethoxycarbonyloxy)ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyllbenzimidazole-7-carbox- 
ylate 

Yield: 44%. m.p.: 85-87* C 

Elemental Analysis for Ct,H2»NtO« .O.SHjO: 

ci%) m) 

Calcd.: 61.98; 5.13; 14.95 
Found : 62.11; 5.02; 14.69 



20 



25 



35 



iH-NMR(200MHz.CDCl3) 5 : 1.20(3H.t). 1.30(3H.d). 1.41 (3H.t). 4.03-4.22(3H.m). 4.31-4.47(1 H.m). 5.61 
30 (2H.S). 6.62-6.72(3H.m). 6.80-8.95(4H.m). 7.29-7.32(1 H.m). 7.47(1 H.dd). 7.54-7.64(2H.m). 7.97-8.01 (1 H.m) 

Working Example 55 

1-Acetoxyethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate 
Yield: 31%. m.p.: 105-107* C 

Elemental Analysis for C2,H2sN»Os.0.5H20: 

ci%) m) 

Calcd.: 62.80; 5.08; 15.69 
Found : 62.77; 4.69; 15.85 



40 



45 



SO 



'H-NMR(200MH2.CDCl3) 6 : 1.48(3H.t). 1.49(3H.d). 4.47-4.e2(2H,m). 5.59(1 H.d). 5.83(1 H.d), 6.84(1 H.q). 6.90- 
(2H.d). 7.03(2H.d). 7.11 (lH.t). 7.34-7.39(1 H.m). 7.49(1 H.d). 7.53-7.61 (3H,m). 8.07-8.1 1(1 H.m) 

Working Example 56 

1 -(Isopropoxycarbonyloxy)ethyi 2-ethoxy-1-[[2'-(1H-tetrazol-5-yi)biphenyl-4-yl]methyl]ben2imida2ole-7-car- 
boxylate 

Yield: 33%, m.p.: 74-76* C 



55 



44 



EP0 459 136 A1 



Elemental Analysis for CjoHsoNiOs. 1 .5H2O: 

C(^) m) N(^) 

® Calcd.: 61.95; 5.72; U.U5 

Found : 62.02; 5.43; 14.20 

10 'H-NMR(200MHz.CDCl3) « : 1.20(3H.d). 1.21 (3H.d). 1.30(3H,d), 1.42(3H.t). 4.08-4.24(1 H,m), 4.34-4.50- 
(1H.m). 4.79(1 H.m). 5.61 (2H.s). 6.62-6.75(3H.m). 7.27-7.32(1 H.m). 7.48(1 H.dd). 7.54-7.64(2H.m), 7.98-8.03- 
(1H.m) 

Working Example 57 

75 

2-Methylamino-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylic acid 

The above compound was synthesized by substantially the same manner as Working Examples 40 and 

47. 

20 Yield: 40%, m.p.: 247-250* C (decomp.) 

Elemental Analysis for Cj jHi sN702.2.0H20: 

c(%) m) m) 

^ Calcd.: 59.86; 5.02; 21.25 

Found : 59.99; 4.89; 21.36 

30 ^H-NMR(200MHz.CDCi3) « : 2.94(3H.s). 5.64(2H,s). 6.82(2H.d). 6.99(2H.d). 7.02(1 H.t). 7.31 (IH.d). 7.42-7.63- 

^^"'?substantially the same manner as Working Example 43, the following compounds (Working Examples 
58-60) were synthesized. 

35 Working Example 58 

Cyclohexylcarbonyloxymethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carbox- 
ylate 

40 rield: 54%. m.p.: 140-142* C 

Elemental Analysis for CjzHszNeOs: 

c(%) m) m) 

Calcd.: 66.19; 5.55; 14.47 
Found : 65.93; 5.46; 14.39 

so iH-NMR(200MHz.CDCl3) « : 1.21-1. 87(1 3H,m), 2.20-2.32(1 H.m). 4.47(2H.q), 5.60(2H,s), 5.73(2H.s). 6.86- 
(2H,d), 7.07(1 H,t). 7.27-7.40(3H.m). 7.54-7.61 (2H.m). 8.05-8.09(1 H.m) 

Working Example 59 

66 Benzoyloxymethyl 2-ethoxy-1 -[[2'-1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate 
Yield: 47%. m.p.: 1 38-1 42* C 
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Elemental Analysis for C32H2sNtO5.0.5H2O.0.1C»H«O2: 
C{%) H(%) m) 
5 Calcd.: 65.67; 4.76; 1M.18 

Found : 65.71; 4.66; 13.96 

,0 'H-NMR(200MH2.CDCl3) B : 1.43(3H.t). 4.36(2H.q). 5.60(2H.s). 5.98{2H.s). 6.74(4H.S). 6.99(1H.t). 7.09-7.14- 
(lH.m). 7.21-7.36(3H.m). 7.50-7.59(4H.m). 7.90(2H,d). 8.02-8.06(1 H.m) 

Working Example 60 

,6 (EVC.nnamoyloxymethyl2-ethoxy-1-[[2'-(1H-t9trazol-5-yObiphe nYl-4-yllmethyl]benzimi^ 

Yield: 56%. m.p.: 146-147' C 

Elemental Analysis for C34H28N*05.0.4C»H802 : 

C(%) m) N(%) 
Calcd.: 67.16; 5.07; 13.20 
Found : 66.97; 4.86; 13.28 

^H-NMR(200MHz.CDCl3) B : 1.44(3H.t). 4.45(2H.q), 5.61(2H.S). 5.87(2H.s). 6.33(1H.d). 6.84{2H.d). 6.96(2H.d). 
7 05(1Htt 7 31-7.57{10H,m).7.65(1H.d). 8.00-8.04(1H,m) /vA/«,i,i„„ 
in substentially the same manner as Working Examples 43 and 44. the following compounds (Working 
30 Examples 61-63) were synthesized. 

Working Example 61 

Cvclopentvlcarbonyloxymethyl 2-ethoxv-1-[[2'-(1H-tetrazol-5-yl) biphenyl-4-yl]methyl]benzimidazole-7-car- 
35 boxylate 

Yield: 54%, m.p.: 136-138* C 

Elemental Analysis for C31H30N4O5: 

^ c{%) m) 

Calcd.: 65.71; 5.34; 14.83 
Found : 65.59; 5.33; 14.67 

45 

1H-NMR(200MH2CDCI3) « : 1.41 -1.84(11 H.m). 2.61 -2.76(1 H.m). 4.43(2H,q). 5.61 (2H.s). 5.72(2H.s). 6.84- 
(2hT£S) 7S(;H.t). 7.22-7^6(1H.m). 7.35-7.39(1 H.m). 7.53-7.61 (3H.m). 8.03-8.08(1 H.m) 

50 Working Example 62 

Pivaloyloxymethyl2-ethvlamino>1-[[2'-(1H-tetra.oi^^^^ 

Yield: 59%. m.p.: 130-135*0 

55 



46 



EP 0 459 136 A1 

ElementarAnalysis for C,oH3,N70».O.UCHCl,.0.2H20: 

C{%) H($) N(%) 
Calcd.: 60.36; 5.30; 16.21 

5 

Found : 60.20; 5.20; 16.08 

iH-NMR(200MHz.CDCl3) S : 1.12(9H.3). 1.20(3H.t). 3.43(2H.q). 5.52(2H.s). 5.81(2H.s). 6.80(2H.d). 6.99(2H.d). 
JO 7.08(1 H.t). 7.24(1 H.dd). 7.43-7.68(5H.m) 

Working Example 63 

l.rCvclohexvloxycarbonyloxy)ethyl P--.thvlamlno-1-[[2W1H.t^^^^^^^^ 
J5 7-carboxylate 

Yield: 76%. m.p.: 149-152* C 

Elemental Analysis for C, ,H3 sNtOs .O.SHzO: 

c{%) m) m) 

Calcd.: 6U.G6; 5.86; 15.85 
Found : 6U.27; 6.02; 15.86 

25 

iH-NM..(200MHz.CDC.3) 5 : 1-1 2-1 -88(1 6H.m). 3.38-3.47(2H m). 4.48-4.59(1 H.m). 5.51(2H.s). 6.75-6.88- 
(5H.m). 7.04{1H.t). 7.29-7.40(2H.m). 7.47-7.51 (3H.m). 7.91 -7.95(1 H.m) 

30 Working Example 64 

Mettivl 2-allvioxy-1-[[2--(1H-tetrazol-5-yl)blphenyi-4- vl]methyl]ben^^^ 

The title compound was prepared as colorless crystals from methyl 2-allyloxy-1-l(2'-cyanobiphenyl-4- 
35 yl)me*ySenzSoV^^^ according to the procedure for Working Example 28. 

Yield: 30%, m.p.: 154-156 C. 

Elemental Analysis for C2 8H2 2N»03.0.5H20: 
^ C{%) H(5{) N(%) 

Calcd.: 65.67; 4.88; 17.67 
Found : 65.63; U.71; 17.68 
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iH-NMR(200MHz.CDCl3) a : 3.75(3H.d). 4.58-4.61(1 H.m). ^■92-4.950 H.m) 5^^^^^^ 5.83 
6 15(1H.m). 6.98-7.05(2H.m). 7.09-7.1 7(2H.m). 7.35-7.44(2H.m). ^47-7^60(3H.m). 8.09-8.1 9(1 H.m) 
iR(KBr) crn-': 1720. 1670. 1550. 1470. 1430. 1280. 1250. 1025. 760. 735 



50 



Working Example 65 



55 



Mgthvi 2-butoxv-1-ff2--(1H-tetrazol-5-vl)biphenyl-4-yl]me thyl]benzimidazole-7-carboxylate 

~e title compound was prepared as colorless needles from methyl 2-butoxy-1-[(2'-cyanobiphenyl-4-yl)- 
methylCziSdToll7.carboxyrate according to the procedure for Working Example 28. 
Yield: 91%. m.p.: 146-148 C. 
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Elemental Analysis for CnHzsNsOs: 

c{%) m) m) 

5 Calcd.: 67.21; 5.1J3; 17. U2 

Found : 67.00; 5.45; 17. U9 

,0 'H-NMR(200MHz CDCI3) 5 : 0.99(3H.t). 1 .37-1 .55(2H.m). 1 .74-1 .88(2H.m). 3.61(3H.s). 4.27(2H^). 5.53(2H.s). 
6 75(2H d 6.97(2H.d): 7.3^-7.34(1 H.m). 7.41 (2H.dd). 7.57-7.61 (2H.m). 8.(M-8.09(1 H.m) 

IR(KBr) cm-': 1720. 1600. 1540. 1470. 1430. 1270. 1250. 1020. 750 

Working Example 66 

" Methvl 2-butvlamino-1 -[[2--(1 H-tetrazol-5-y l)biphenyl-4-yl]methyl]benzim idazole-7-carboxy late 

~e title compound was prepared as colorless crystals from methyl2-butylamino-H 
4-yl)methyl]ben2imida20le-7-carboxylale according to the procedure for Working Example 41. 
20 Yield: 42%. m.p.: 216-218* C. 

Elemental Analysis for CtHitNtOj.HzO: 

C{%) m) N(^) 
Calcd.: 6U.9I; 5.85; 19.63 
Found : 6i».86; 5.68; 19.41 

"° iH-NMR(200MHz.DMSO-d.) 5 : 0.91(3H.t). 1 .25-1 .43(2H.m). 1 .52-1 .67(2H.m). 3.65(3H.s). 5.47(2H.s). 6.79- 
(2H d). 6.98-7.05(3H,m). 7.18(1 H.dd). 7.42-7.e4(5H.m) 
IR(KBr) cm-': 1720. 1665. 1660. 1650. 1430. 1260. 745 

35 Working Example 67 

Methvl 1 -[I2--(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]-2-morpholl noben2imidazole-7-carboxylate 

title compound was prepared as colorless crystals from methyl l-[(2'-cyanobiphenyi-4-yl)methyl]-2- 
40 morpholinoben2imidazole-7-carboxylate according to the procedure for Working Example 41 . 
Yield: 62%. m.p.: 163-167*0. 

Elemental Analysis for C27H2SN7O3.O.6CHCI3: 

c{%) m) N(jj) 

Calcd.: 58.45; 4.55; 17.29 
Found : 58.66; 4.36; 17.54 

tH-NMR(200MHz.CDCl3) 6 : 3.33(4H,t). 3.73(3H,s). 3.90(4H.t). 5.44(2H.s). 6.62(2H.d). 6.97(2H.d). 7.17(1H.t). 

-7n^7 <iMA H 7 43-7 50r2H 7.55-7.61 {2H,m). 8.08-8.13(1 H,m) 

[R(KJ?cm-' 17^^^^ 1420. 140^. 1280. 1260. 1120. 1110. 1000. 760. 750. 740 

55 Working Example 68 

Methyl 1-[[2'-(1H>tetra201-5-yi)biphenyl-4-yilrnethyl]-2-piperidlnobenzi^ 
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The title compound was^ared as colorless crystals from methyl 1-[(2-.cyanobiphenyl-4-yl)methyl]-2- 
piperid^renzSa^ole-y-caS.^^^ according to the procedure for Working Example 41. 
Yield: 47%. m.p.: 146-150 C. 

' Elemental Analysis for C.HztNiOz.O.SCHCIj: 

c{%) m) N(^) 

Calcd.: 58.72; U.76; I6.6it 
Found : 58.69; i».66; 16.75 

^H.NMR(200MHz.CDCl3) a : 1 .72(6H.brs). 3.11(4H.m), 3.61(3H.s). 5.38(2H.s). 6.45(2H.d). 6.80(2H.d). 6.89- 
750 

Wojj<ir^ Example 69 
'° ^...,.....H..n,.thv.amino-1-rr2--(lH.tetrazol-5-vhbiphenyl-4-y^^^ 

25 41. 

Yield: 54%. m.p.: 130-136 C (decomp.). 

Elemental Analysis for Ci.HzsNTOi.O.eHaO: 
30 C{%) H(?S) 

Calcd.: 59.26; U.79; 18.19 
Found : 59.04; U.95; 18.05 

^H-NMR(200MHz.CDCl3) « : 1.19(3H.t). 2.57(3H.s). 3.22(2H ^^^^^^^^^ 5-^(2H.s). 6.43(2H.d). 6.78-6.94- 
/AH m\ 7 30-7 34(1 H m> 7 57(1 H.dd). 7.59-7.83(2H.m), 7.99-8.04(1 H.m) 
K!i Im-' 17^) leio! Uo. 1435. 1400. 1300. 1280. 1255. 1015. 750. 740 

Working Example 70 

p.Pit>eridino-l-r[2--(1H-tetrazol-5-vl)bipheriyl-4-yl]m ethyl]ben2lmidazole-7-carboxylicaci^ 

rield: 91%. m.p.: 215-218* C (decomp.). 

Elemental Analysis for Cj,H25NtO2.0.5CHC1i : 

C(J^) H(Jf) N(Jt) 
Calcd.: 61.25; U.77; 18.18 
Found : 60.95; 4.70; 17.90 

^H-NMR(200MHz.DMSO-d.) a : 1 .65(6H.brs). 3.24(4H.brs). 5.48(2H.s). 6.71(2H.d). 6.92(2H.d). 7.17(1H.t). 
7.42-7.48(2H,m). 7.54-7.67(2H,m) 

49 
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IR(KBr) cm-': 1685. 1530. 1450. 1440. 1420. 1400, 1285. 1270. 1245. 750. 730 
Working Example 71 

s 2-Morpholino-l -I[2'-(l H-tetra20l-5-yl)biphenyl-4-yllmethyl]ben2imidaz ole-7-carboxylic acid 

The title compound was prepared as colorless crystals from methyl 2-morpholino-1-[[2'-(1H-tetr^ol-5- 
yl)birhenT4-V^lme;hyl]benzimida^^^^^^^^ accordirig to the procedure for Work-ng Example 29. 

Yield: 59%. m.p.: 202-206* C (decomp.). 

Elemental Analysis for C,,H23NtO3.0.6CHC1j: 

Ci%) m%) N(J{) 

Calcd.: 57.76; 4.30; 17.73 

75 

Found : 57.55; 4.25; 17.66 

iH-NMR(200MHz.DMSO-ds) 5 : 3.24(4H.brs), 3.76(4H.brs), 5.56(2H,s), 6.72(2H,d), 6.93(2H.d), 7.l6(1H.t). 
[p^KBrKm-'f^^^^ 1535. 1460. 1450. 1420. 1410. 1290. 1260. 1245. 1120. 760, 740 
Working Example 72 

25 2-(N-EthylmethylaminoH-[[2--(1H-t9tra20l-5-yl)biphetiyl-4.yl]m ethvnbenzimidazole-7-carboxylica^^^ 

The title compound was prepared as colorless crystals from methyl 2-(N-ethylmethylamino)-1-l[2'-(l H- 
tetraTo's y^b^heSjr^^^^^ according to the procedure for Working Ex- 

ample 47. , 
30 Yield: 66%. m.p.: 204-206 C (decomp.). 

Elemental Analysis for C2jH23N7O2.0.5H2O: 

c{%) m) N(« 

35 

Calcd.: 64.92; 5.23; 21.20 

Found : 65.22; 5.31; 21.11 

^ ^H-NMR(200MHz,CDCl3) B : 1.13(3H.t). 2.93(3H.S). 3.27(2H.m). 5.54(2H.s). 6.68(2H.d). 6.92(2H.d). 7.13(1H.t). 

7.43-7.48(2H.m). 7.53-7.67(2H.m) 

IR(KBr) cm-': 1725. 1620. 1550. 1540. 1460. 1440. 1420. 1300. 1250. 775 

45 Working Example 73 

2-Butvlamino-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yllmethyl] benzimidazole-7-carboxylic acid 

The title compound was prepared as colorless crystals from methyl 2-butylamino-1-l[2'-(1H-tetrazol-5- 
50 yObi^hen^S 4.yrmeiyl]benziL^^^^ according to the procedure for Working Example 47. 

Yield: 67%. m.p.: 213-216* C (decomp.). 
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Elemental Analysis for C, .Hj sNtOz .HjO: 

C{%) m) N(J6) 
Calcd.: 6U.32; 5.60; 20.19 

5 

Found : 64.07; 5.77; 20.16 

iH-NMR(200MHz.DMSO-de) 5 : 0.89(3H.t). 1.22-1. 41 (2H.m). 1.51-1.66(2H.m). 3.34-3.43(2H.m>. 5.65(2H.s). 
,0 6.83(2H,d).6.97-7.05(3H.m). 7.29(1 H.dd).7.40-7.67(5H m) 

IR(KBr) cm-^: 1660. 1580. 1540. 1485. 1440. 1380. 1340. 1215. 850. 810. 780. 760. 750 

Working Example 74 
,5 2-Ethoxy-1-[(2'-carboxybiphenyl-4-yl]methyllbenzimidazole-7-carboxylic acid 

TO a solution of methyl 2-ethoxy-1-[(2'.methoxycarbonylbiphenyl-4.yl)methyl]benz^^^^^^ 
ylate (0.7 g) in methanol (10 ml) was added IN NaOH (5 ml) and the "^"^'^ .^''^J^^^^^f^^^^^^ 
Jours After evaporation of the methanol, the aqueous residue was neutralized °'S.is^0 54 

20 give crySls. The crystals ware recrystalllzed from methanol - chloroform to afford colorless crystals (0.54 
g, 83%). m.p. 213-215° C. 

Elemental Analysis for C24H20N2O5: 

c(%) H(5t) m%) 

25 

Calcd.: 69.22; 4.8U; 6.73 

Found : 68.98; 4.89; 6.71 

'° iH-NMR(200MHz.DMSOds) 6 : 1.42(3H.t). 4.61(2H.q). 5.68(2H.s), 7.01(2H.d). 7.13-7.56(7H.m). 7.64-7.71- 
K^)cm-: 1725. 1545. 1460. 1420. 1380. 1280. 1260. 1230. 1205. 1120. 1030. 750 

35 Working Example 75 

N^vl 2-ethylamino-1-[[2'-(1H-tetrazol-5-yl)biphenvl-4-yl]methyl]benzimidazole-7-c arboxylate 

The title compound was prepared as colorless crystals from methyl 2-ethyl^ino-1-[(2'-cyanobiphenyI- 
^ 4-yl)methyl]bSdazole-^^^^^^ according to the procedure for Working Example 41 . 

Yield: 63%. m.p.: 256-258 C. 

Elemental Analysis for C,8H2 3Nt02 .HaO: 

Ci%) H(3C) N(56) 
Calcd.: 63.68; 5.34; 20.79 
Found : 63.99; 5.09; 20.68 
'° iH-NIVIR(2001VlHz,DMSO-ds) 5 : 1.21(3H.t). 3.40-3.60(2H.m). 3.63(3H.s). 5.47(2H.s).. 6.78(2H.d). 6.98-7.05- 

^^i:^'";?^!;, i^o:ST6l5. 1430. 1340. 1300. 1280. 1250. 1050. 740 

55 Woljdng Example 76 

Methyl 1-[[2'>(1H-t9trazol-5-ynbiphenyl-4-yl]meth vlV2^(2,^^^^^^^^ 
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The title compound was prepared as colorless needles (0.37 g, 77%) from methyl 1-[(2'-cyanobiphenyl- 
4-yl)methyl]-2-(2.2.2-trifluoroethoxy)benzimidazole-7-carboxylate (0.48 g) according to the procedure for 



Working Example 28 
m.p.: 210-212' C 



10 



Elemental Analysis for CjjHijFsNsOs 

c(%) H(jt) m) 

Calcd.: 59.06; 3.77; 16.53 
Found : 59.02; 3.71; 16.36 



'H-NMR(200MHz.CDCl3) 6 : 3.82{3H.s). 5.01(2H,q). 5.e4(2H.s). 6.99(2H.d). 7.14(2H.d). 7.25(lH.t). 7.37-7.41- 
J5 (1H.m). 7.51-7.63(3H,m). 7.71(1H.dd). 8.1 7-8.22(1 H.m) 

IR(KBr) cm-': 1710. 1550. 1425. 1275, 1240. 1180. 1160. 1055. 750 

Working Example 77 

20 i.[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]-2-(2.2.2-trifluoroethoxy) benzlmidazole-7-carboxylicacid 

The titte compound was prepared as colorless crystals (0.23 g. 88%) from methyl 1 -[[2'-(1 H-tetrazol-5- 
y!)biphenyl-4-yl]methyl]-2-(2.2.2-trifluoroethoxy)benzimidazole-7-carboxylate (0.27 g) according to the proce- 
dure for Working Example 47. 
25 m.p.: 204-206* C. 

Elemental Analysis for d 7F3N«03 .HzO: 

c{%) m) 

^ Calcd.: 57.26; 3.60; 16.69 

Found : 57.09; 3.59; 16.72 

35 iH-NMR(200MHz.DMSO-dG) S : 5.28(2H.q). 5.66(2H.S). 6.98(4H.d). 7.23(1H.t), 7.44-7.68{5H.m). 7.72(lH.dd) 
IR(KBr) cm-' : 1 690. 1 540. 1 470. 1 430. 1 270. 1 225. 1 21 0. 1 1 80. 1 050. 740 ^ . „ , ^ 

The following compounds as listed in Table 1 are prepared according to the procedures for Reference 
Examples and Workirig Examples disclosed herein. 
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TABLE 1 (cc«itiiMed) 
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TABLE 1 (continued) 
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Experimental Example 1 

Stable C-type crystalline 1-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy1-[[2--(1 H-t9trazol-5-yl)biphenyl-4-yl]- 
iTii5iyl]benzimida2ole-7-carboxylate and preparation thereof 

1 -(Cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole- 
7-carboxylate is usually purified by column chromatography on silica gel and the eluted fractoon is 
concentrated to dryness to give amorphous powders. The powder is unstable by heat and impractical in 
production. For solving this problem, the present inventors made extensive experiments on crystallization of 
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the subject compound and discovered C-type crystalline form. The C-type crystal is unexpectedly stable by 
heat arid quite useful for production. The C-type crystal of the title compound has approximately the 
following lattice spacings: 

3.5 angstrom; middle 
5 3.7 angstrom; weak 

3.8 angstrom; middle 

4.0 angstrom; middle 

4.1 angstrom; weak 
4.3 angstrom; weak 

10 4.4 angstrom; middle 

4.6 angstrom; middle 
4.8 angstrom; middle 

5.1 angstrom; middle 

5.2 angstrom; weak 
15 6,9 angstrom; weak 

7.6 angstrom; weak 
8.8 angstrom; middle 
9.0 angstrom; strong 

''-'rspSrTTKBr tablet) of the C-type crystal is shown in Figure 2 with ,f /^'^"^^i-g^^^^ 
-Z- It oQAo iTiA 1717 1615 1549 1476 and 750 cm"' and its melting point is 158-166 C 
'Z^^-^J^ x l, '^ (P<»der me,h«», ,R spe<« (KBr and <.««e.M 

methyI]benzimida20le-7-carboxylate has advantages, for example; 

1. It improves heat stability and practical utility. 

2. Residual solvent can be minimized in crystals. 

3. It can achieve industrial and clinical developments and give ecornom.cal bene 'ts_ 
The concentrated residues, amorphous powders, and/or crystals except for the C-type c ystal for 

obtalningre suSeS compound, are sSrred in a suitable solvent to fom> the desired C-type crystd. n case 
f^rSe cZ^ crystal is not iormed. a small amount of the C-type crystal can be added as a seed to 
Tll^w crstSliSton E^^^^^ of such solvents are not limited to. as long as they afford the C-type crysta^ 
bS^nSe iS^r^^^^ methanol, ethanol. isopropyl alcohol, etc.). a mixture o lower alcohol and 

wairJnfa 3ure of lower alkyl ketone (e.g. acetone, etc.) and water. Amounts of solvents used are no 
SSd to buTo^acticSly 2 to 30-fold per we^ht of the crystal. Ratios of lower alcohol vs. water and lower 
XTketoneTS?! Lited ta but preferably 4:1 to 1:1. Stirring temperatures are not limited to. 
but -5* C to 40* C. preferably 0* C to 25 C. 
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Experimental Example 2 

Inhibition of binding of angiotensin II to angiotensin receptor 
[Method] 

An experiment of inhibition on the binding of angiotensin II (A 11) to A II receptor was conducted by 
mod^/mg "r^^^^ of Douglas et ai, [Endocrinology. 102, 685-696 (1978)]. An A II receptor membrane 

'^rjS:'^TZ'^::^^0 « IO-M, and »,^>on.n „ ,-I.A ,^85 
WBn/?0 uTwere added to the receptor membrane fraction, and the mixture was incubated at room 
tomTerir^^^^^^ receptor-bound and free -^l-A II were separated through a filter (Whatman 

GF/B filter), and the radioactivity of ^^si-a II bound to the receptor was measured. 

[Results] 

The results relating to the compounds of the present invention are shown in Table 2. 
Experimental Example 3 
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[Method] 



15 [Results] 

The results relating to the compounds of the present invention are shown in Table 2. 
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TABLE 2 (continued) 
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It is understood that the preceding representative examples may be varied within the scope of the 
nrpsent Invention bv one skilled in the art to achieve essentially the same results. 

present mvenfton by o ^^^^^^^^^^ be made without departing ^o^^^^ 

and scope Lreofr it is to be understood that this invention is not limited to the specrfic embodiments 
thereof except as defined in the appended claims. 

Claims 

1. A compound of the formula: 
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wherein the ring A is a benzene ring which may optionally contain substitution in addition to the R' 
group: R' Is hydrogen or an optionally substituted hydrocarbon residue; R^ is a group capable of 
forming an anion or a group convertible thereinto; X is a direct bond or a spacer having an atomic 
length of two or less between the phenylene group and the phenyl group; R* is carboxyl. an ester 
thereof, an amide thereof or a group capable of forming an anion or convertible to an anion; Y is -0-, 
-S{0)m- or -N(R*)- wherein m is an integer of 0. 1 or 2 and R* is hydrogen or an optionally substituted 
alkyi group; and n is an Integer of 1 or 2; or a pharmaceutically acceptable salt thereof. 

2. A compound of according to claim 1 , which is a compound of the formula: 




wherein the ring A is a benzene ring which may optionally contain substitution in addition to the R' 
group; R' is hydrogen or an optionally substituted hydrocarbon residue; R^ is a group capable of 
forming an anion or a group convertible thereinto: X is a direct bond or a spacer having an atomic 
length of two or less between the phenylene group and the phenyl group; R" is carboxyl, an ester 
thereof or an amide thereof; Y is -0-. S{0)„- or -N(R*)-wherein m is an Integer of 0. 1 or 2 and R* is 
hydrogen or an optionally substituted alky! group; and n is an integer of 1 or 2; or a pharmaceutically 
acceptable salt thereof. 

3. A compound according to claim 1. wherein R^ is an optionally substituted alkyl. alkenyl. alkynyl. 
cycloalkyi, aryl, or aralkyi group. 

4. A compound according to claim 1. wherein R^ is an alkyl. alkenyl. alkynyl. or cycloalkyi group, which 
may be substituted with hydroxyl. an optionally substituted amino group, halogen or a lower (Ci-«) 
alkoxy group. 

5. A compound according to claim 1. wherein R' is a lower (C-s) alkyi or lower (C2-5) alkenyl group 
optionally substituted with hydroxyl. an amino group, halogen or a lower (Ci-+) alkoxy group. 

6. A compound according to claim 4. wherein the alkyl Is a lower alkyl group having 1 to about 8 carbon 
atoms, which may be straight or branched. 

7. A compound according to claim 6. wherein the lower alkyl group is unsubstituted or substituted with 
hydroxyl. an optionally substituted amino group, halogen or a lower (Ci-*) alkoxy group. 

8. A compound according to claim 1 . wherein R^ Is a lower alkyl group having 1 to about 8 carbon atoms. 

9. A compound according to claim 3. wherein the aryl group is phenyl which may be substituted with 
halogen, nitro. lower (Ci-*) alkoxy. or lower (Ci-*) alkyl. 

10. A compound according to claim 3. wherein the aralkyi group is phenyl-lower (Ci-t) alkyl which may be 
substituted with halogen, nitro. lower (Ci-*) alkoxy, or lower (Ci-*) alkyl. 
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11. A compound according to claim 1. wherein is carboxyl, tetrazolyl. trifluoromethanesulfonic amide 
phosphoric acid, sulfonic acid, cyano. or lower (C,-.) alkoxycarbonyl. which may be protected wrth an 
optionally substituted lower alkyl group or an acyl group. 

12. A compound according to claim 1. wherein is a tetrazolyl group optionally protected wifli optionally 
substituted lower alkyfor acyl. a carboxyl group optionally protected with optionally substituted lower 
alkyl. or trifluoromethanesulfonic amide. 

13. A compound according to claim 1. wherein R2 is a tetrazolyl group. 

14. A compound according to claim 1. wherein R' is a group having the formula: -CO-D' wherein D' is 
hydroxyl, optionally substituted amino or optionally substituted alkoxy. 

15. A compound according to claim 1, wherein R' is a group having the formula: -CO-D' wherein D' is 
hydroxyl or optionally substituted alkoxy. 

16 A compound according to claim 15. wherein D' is hydroxyl. a lower (C-s) alkoxy group optionally 
LstSed with hydro%. optionally substituted amino, halogen, lower (C, -s) ^Iko^- - 
alkylthio or optionally substituted dioxolenyl on the alkyl moiety, or a group having the fo/^^'l^-OCH 
mOCOP? wherein R^ is hydrogen, straight or branched lower alkyl having 1 to 6 carbon atoms or 
ScloalM having 5 to 7 carbon atoms and R« is straight or branched lower alkyl having 1 to 6 <jrbon 
aSs^raight or branched lower alkenyl having 2 to about 8 carbon atoms, cycloalky having 5 to 7 
Sbo,;Ss lower (C-a) alkyl which is substituted with optionally substituted aryl or cycloalkyi 
Sng 577 carbon atoms lower (Ca-a) alkenyl which is substituted with optionally substituted aryl or 
cycloalkyi having 5 to 7 carbon atoms, optionally substituted aryl. straight or branched lower alkoxy 
Sav ng 1 to 6 carbon atoms, straight or branched lower alkenyloxy having 2 to about 8 carbon atorns. 
cycloalkyloxy Sling 5 to 7 carbon atoms, lower (C1-3) alkoxy which is substituted with optionally 
rbstSHryl or cycloalkyi having 5 to 7 carbon atoms, lower (C.-3) alkenyloxy which is subs^i ute^ 
Sroptionally subiuted aryl or cycloalkyi having 5 to 7 carbon atoms, or optionally substituted 
aryioxy. 

17. A compound according to claim 1. wherein R' is a group capable of forming an anion or convertible 
tiiereinto either chemically or under biological and/or physiological conditions. 

18. A compound according to claim 1. wherein R' is a group capable of fomiing the residue: -COO- or 
convertible thereinto. 

19 A compound according to claim 15. wherein D' is hydroxyl. a lower (C-s) alkoxy group optionally 
L'tiS wi^ hydroxyl. lower (C-s) alkoxy or optionally substituted dioxolenyl on a ^y^ r-;;^ a 
lower (Ca-3) alkenyloxy optionally substituted witi. optionally substituted ary °"/*^\^''^«"y';^°^2'Iv1 
oroup having the formula: -0CH(R7)0C0R« wherein is hydrogen, or straight or branched lower alkyl 
h^nV^o 6 carbon atoms and R« is straight or branched lower alkyl having 1 to 6 <-rtx,n adorns 
eye oalkyi having 5 to 7 carbon atoms, lower (C-3) alkyl which is substituted with optionally substituted 
aS oTcicloalk'yl having 5 to 7 carbon atoms, optionally substituted aryl. ^^^'^^^^ - ^^^^^^^ 
, alkoxy having 1 to 6 carbon atoms, cycloalkyloxy having 5 to 7 carbon atoms. ^werJC, --3) alkoxy 
whteh is substituted with optionally substituted aryl or cycloalkyi having 5 to. 7 carbon atoms, or 
optionally substituted aryioxy. 

20. A compound according to claim 1. wherein R' Is carboxyl or a salt or anion thereof. 

21. A compound according to claim 1. wherein R' Is a group having the /"^"'"'^^ -^^O-O^^^f 
wherein R^ is hydrogen or straight or branched lower alkyl having 1 to 6 carbon atoms and R is 
SgM or branched lower alkyl having 1 to 6 carbon atoms, cycloalkyi having 5 to 7 carbon f^oms 
opSonally substituted phenyl, straight or branched lower alkoxy having 1 to 6 carbon atoms or 
cycloalkyloxy having 6 to 7 carbon atoms. 



3 
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22 A compound according to claim 1. wherein R' is a tetrazolyl group optionally protected witti optionally 
■ substituted lower alkyl or acyl. trifluoromethanesulfonic amide, phosphoric acid or sulfonic aad. 
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23. A compound according to claim 1, wherein the ring A is a benzene ring which may contain, in addition 
to the R' group, a substituent being selected from the group consisting of halogen nitro, cyano. 
optionally substituted amino, a group having the formula: -W-R^^ 
wherein W is a chemical bond. -0-, -S-, or 

-C-, 

II 

0 

and R'3 is hydrogen or an optionally substituted lower alkyi group, a group having the formula: -(CH2)p- 
CO-D wherein D Is hydrogen, hydroxyl. optionally substituted amino, or optionally substituted alkoxy 
and p is 0 or 1. tetrazolyl optionally protected with an optionally substituted lower alkyI group or an acyl 
group, trifluoromethanesulfonic amide, phosphoric acid, or sulfonic acid. 

24. A compound according to claim 1. wherein the ring A is a benzene ring which contains no substitution 
in addition to the R' group. 

25. A compound according to claim 1. wherein X is a chemical bond. lower (Ci-*) alkylene. 

-C-. -0-. -S-. -N-. -o-q-. -s-q-. or -(5=^-. 

0 H 0 H H H H H 
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26. A compound according to claim 1, wherein X is a chemical bond between the phenylene group and the 
the phenyl group. 

27. A compound according to claim 1. wherein Y is -O-. -SO.- wherein m is 0. 1. or 2, or -N(R*)- wherein 
R* is hydrogen or an optionally substituted lower (Ci -4) alkyI group. 

28. A compound according to claim 1. wherein Y-R^ is -N(R*)-R^ wherein R^ and R* are taken together with 
35 the N atom attached thereto to form a heterocyclic ring. 

29. A compound according to claim 1 . which is a compound of the formula (f): 
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Wherein R' is lower (Ci-s) alkyI optionally substituted with hydroxyl. amino, halogen, or a lower (Ci-*) 
alkoxv aroup- R' is -CO-D' wherein D' is hydroxyl. amino. N-lower (C,-.) alkylamino. N.N-dilower 
(C,-4) alkyI amino, or lower (C,-*) alkoxy optionally substituted with hydroxyl. amino, halogen, ower 
C,-4) alkoxy. lower (Ca-e) alkanoyloxy or 1-lower (C-s) alkoxycarbonyloxy on the alkyI moiety or 
tetrazolyl optionally protected with an optionally substituted lower (C,-*) alkyI or acyl group: R^ is 
tetrazolyl optionally protected with an optionally substituted lower (C-O alkyl or acyl group, or 
carboxyl optionally protected with an optionally substituted lower (Ci-*) alkyl group: R .s hydrogen 
halogen lower (Ci -0 alkyl. lower (Ci -4) alkoxy. nitro or -CO-D" wherein D" is hydroxyl or lower (Ci -2) 
alkoxy optionally substituted with hydroxyl. lower (C,-) alkoxy. lower (Ca-e) alkanoyloxy or 1-lower 
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(Ci-6) alkoxycarbonyloxy on the alkyl moiety, or amino optionally substituted with lower (d-O alkyl; Y 
is -0-. -S-. or -N(R*)- wherein R* is hydrogen or an lower (C,-4) alkyl group: or a pharmaceutically 
acceptable salt thereof. 

30. A compound according to claim 29. which R' is lower (Ci -5) alkyl. 

31. A compound according to claim 29. which R' is -CO-D' wherein D' is hydroxyl. or lower (C,-0 alkoxy 
optionally substituted with hydroxyl. lower (C,-*) alkoxy. lower (Ca-s) alkanoyloxy or 1-lower (C, -6) 
alkoxycarbonyloxy on the alkyl moiety, or tetrazolyl optionally protected with an optionally substituted 
lower (Ci-*) alkyl or lower (C2-5) alkanoyl. 

32 A compound according to claim 29. which R^ is tetrazolyl optionally protected with lower (C, -4) alkyl. 
lower (C1-4) alkoxy lower (C,-4) alkyl, triphenylmethyl. p-methoxybenzyl. p-nitrobenzyl. lower (Ca-s) 
alkanoyl or benzoyl, or carboxyl optionally protected with lower (C,-*) alkyl. lower (C1-4) alkoxy lower 
(Ci -4) alkyl. triphenylmethyl. p-methoxybenzyl or p-nitrobenzyl. 

33. A compound according to claim 29. which R" is hydrogen, lower (C1-4) alkyl. or halogen. 

34. A compound according to claim 29. which R" is hydrogen. 

35. A compound according to claim 29, which Y is -0-. 

36. A compound according to claim 1 or a phannaceutically acceptable salt thereof, which is 2-ethoxy-1 -[- 
[2'-{1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimldazole-7-carboxyllc acid or a pro-drug thereof. 

37. A compound according to claim 1. which is l-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[P^-(1H^^^ 
tetrazol-5-yl)-biphenyl-4-yI]methyl]benzimidazole-7-carboxylate or a pharmaceutically acceptable salt 

thereof. 

38. A compound according to claim 1 or a pharmaceutically acceptable salt thereof, which is selected from 

the group consisting of u • * 

ethyl 2-ethoxy-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate, 

ethyl 2-propoxy-1 -[t2'-{1 H-tetrazol-5-y l)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate. 

p-propoxy-1 -[[2*-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylic acid. 

ethyl 2-methylthio-1-t[2'-(1H-tetrazo1-5-yl)biphenyl-4-yi]methyl]benzimidazole-7-carboxylate. 

ethyl 2-ethylthio-1 -[[2'-(1 H-tetrazol-5-yl)bipheny l-4-yl]methyl]benzimidazoie-7-carboxylate, 

ethyl 2-propylthio-1 -[[2'-(1 H-tetrazol-5-y l)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate. 

2-methylthio-1 -[[2'-(1 H-tetrazol-5-y l)biphenyl-4-y l]methyl]benzimidazole-7-carboxylic acid. 

2-ethylthio-1 -[t2'-(1 H-tetrazol-5-yl)biphenyl-4.yl]methyl]benzimidazole-7-carboxylic acid. 

2-propylthio-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylicacid. 

methyl 2-ethoxy-1 -[[2'-(1 H-tetrazol-5-y l)biphenyi-4-yl]methyl]benzimida20le-7-carboxylate. 

ethyl 2-ethylamino-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-carboxyiate. 

ethyl 2-propylamino-l-[[2*-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazoie-7-carboxylate, 

pivaloyloxymethyl 2-ethoxy-1 -[[2'-(1 H-tetrazol-5-y!)biphenyl-4-yl]benzimidazole-7-carboxylate. 

methyl 2-methoxy-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate. 

2-methoxy-1 -[[2'-(1 H-tetrazol-5-yl)biphenyl-4-y l]methy l]benzimidazole-7-carboxylic acid. 

2-ethylamino-1-[t2'-(1H-tetrazol-5-yl)biphenyi-4-yl]methyl]benzimidazole-7-carboxylicacid. 

2-propylamino-1-[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylic acid. 

(5-me*yl-2-oxo-13-dioxolen-4-yl)methyl 2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yllmethyl]- 

benzimidazole-7-carboxylate. 

acetoxymethyl 2-ethoxy-1-[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yllmethyl]benzimidazole-7-carboxylate. 
propionyloxymethyl 2-ethoxy-1 -[[2'.{1 H-tetra20l-5-yl)biphenyl-4-yl]methyl] benzimidazole-7-carboxylate. 
butyryloxymethyl2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)bipheny|.4-yl]methyl]benzimidazole-7-carboxylate. 
isobutyryloxymethyl2-ethoxy-1-[[2'-(1H-tetrazol-5-yl)blphenyl-4-yl]methyl]benzimidazole-7-carboxylate. 
1-(ethoxycarbonyloxy)ethyl 2-ethoxy-1-[£2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-car- 

I°rclto^ethyl 2-ethoxy-1-[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyllbenzimidazole-7-carboxylate. 
1-(isopropoxycarbonyloxy)ethyl 2-ethoxy-1-[I2'-(1H-tetrazol-5- yl)biphenyl-4-yl]methyl]benzimidazole-7- 
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carboxylate. ^ . . 

cyclohexylcarbonyloxymethyl 2-ethoxy-1-[[2'-(1H-tetrazol.5-yl)biphenyl.4.yl]methy!]ben2imidazole-7.ca^ 

SnzoWoxy methyl 2-ethoxy-1 -[[2'-1 H-tetra2ol-5.y!)biphenyl-4- yl]methyl]ben2imidazole-7-carboxylate, 
5 (E)-cinnamoyloxymethy I 2.ethoxy-1 -[[2'-(1 H-tetrazol-S-yObipheny l-4-yl]methy l]benzimida2ole-7-carbox. 

cycSpentylcarbonyloxymethyi 2.ethoxy-1-[[2'-(1H.t©tra20l-5-yi)biphenyl-4.yl]methyl]benzimidazole-^^ 

pwtloXymethyl 2-0thylamino-1-[[2'-(1H-tetrazol-5-yl)blphenyl-4-yl]methyl]ben2imida^^ 

vtSclo^^^^^ 2-ethyIamino-1-[[2--(lH-tetrazo|.5-yI)biphenyl-^^ 
ben2imidazole-7-carboxylate. 

39. A stable crystal of 1-(cyclohexyloxycarbonyloxy)ethyI 2-ethoxy-1-[[2'.(1H-tetrazol-5-yl)-biphenyI.4-yl]- 
75 methyl]benzimidazole-7-carboxy!ate. 

40. A stable crystal according to claim 39. which has approximately the following lattice spacings: 
3.5 angstrom; middle 

3.7 angstrom; weak 
20 3-8 angstrom; middle 

4.0 angstrom; middle 

4.1 angstrom; weak 

4.3 angstrom; weak 

4.4 angstrom; middle 
25 4.6 angstrom: middle 

4.8 angstrom; middle 

5.1 angstrom; middle 

5.2 angstrom; weak 

6.9 angstrom; weak 
30 7.6 angstrom; weak 

8.8 angstrom; middle 
9.0 angstrom; strong 
15.9 angstrom; weak. 

35 41 A pharmaceutical composition for antagonizing angiotensin II which comprises a therapeutically effec- 
tive amount of a compound according to one of claims 1 - 38 or a pharmaceutically acceptable salt 
thereof in admixture with a pharmaceutical acceptable carrier, excipient or diluent. 

42 A pharmaceutical composition for antagoni2ing angiotensin II which comprises a therajDeutically effec- 
40 tive amount of a crystal according to claim 39 or 40 in admixture with a pharmaceutical acceptable 



carrier, excipient or diluent. 
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43. A use of a compound according to one of claims 1-38 or a pharmaceutically acceptable salt thereof for 
the manufacture of a medicament for antagonizing angiotensin II. 

44. A use of a crystal according to claim 39 or 40 for the manufacture of a medicament for antagonizing 
angiotensin II. 

45. A method for producing a compound of the formula (I): 




55 <-:^-^^^r-^^ \ R* 
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wherein the ring A Is a benzene ring which may optionally contain substitution In addition to the R 
arouD- is hydrogen or an optionally substituted hydrocarbon residue: R^ Is a group capable of 
formirig an anion or a group convertible thereinto: X Is a direct bond or a spacer having an atomic 
length of two or less between the phenylene group and the phenyl group; R' is carboxyl. an ester 
thereof, an amide thereof or a group capable of forming an anion or convertible to an anion; Y 'S -0-. S- 
(0)„ - or -N(R*)- wherein m is an integer of 0. 1 or 2 and R* Is hydrogen or an optionally substituted 
alky! group; and n Is an integer of 1 or 2; or a pharmaceutically acceptable salt thereof, which 
comprises (i) reacting a compound of the formula (II): 




II 

wherein R'. R'. A and Y have the above-defined meanings, with a compound of the formula (III): 



z-(cHz).-^§>-x-^(y> 



III 

wherein R^. X and n have the above-defined meanings and Z is halogen, (ii) reacting a compound of 
the formula (IV): 

(CH,).^0>-x-<y> 

wherein each group has the above-defined meaning, with alkyi orthocarbonate. a carbonylating or 
thiocarbonylating reagent, or isothiocyanate. (iil) reacting a compound of the formula (V ): 




wherein each group has the above-defined meaning, with a nucleophilic reagent, 
and. if desired, converting a product obtained by the above processes (i) to (iii) into a compound of the 
forn^ula (I) by azidation. hydrolysis, reduction, halogenation. 0-. N- or S-alkylation. nucleophilic reaction, 
ring closure, acylation. esterification. oxidation and/or deprotection. and. if desired, converting a 
compound of the formula (I) into a pharmaceutically acceptable salt thereof. 

46. A method according to Claim 45. wherein said compound Is a compound of the formula: 
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wherein the ring A Is a benzene ring which may optionally contain substitution in addition to the R* 
group; is hydrogen or an optionally substituted hydrocarbon residue; is a group capable of 
forming an anion or a group convertible thereinto; X is a direct bond or a spacer having an atomic 
length of two or less between the phenylene group and the phenyl group; R' is carboxyl, an ester 
thereof or an amide thereof: Y is -0-. -S(0)m - or -N(R*)-wherein m is an integer of 0. 1 or 2 and R^ is 
hydrogen or an optionally substituted alky! group; and n is an integer of 1 or 2; or a pharmaceutically 
acceptable salt thereof. 

47. A method according to Claim 45, wherein said compound is 2-ethoxy-1-[[2*-(1H-tetrazol-5-yl)biphenyl-4- 
yl]methyi]benzimidazole-7-carboxylic acid, or a pharmaceutically acceptable salt or pro-drug thereof. 

4a A method according to Claim 45. wherein said compound is 1-(cyclohexyloxycarbonyloxy)ethyl 2- 
ethoxy-1-[[2'-(1H-tetrazol-5-yl)biphenyI-4-yl]methyl]benzlmidazole-7-carboxylate or a pharmaceutically 

acceptable salt thereof. 

49. A method according to Claim 45. which gives a stable crystal of 1-(cyclohexyloxycarbonyloxy)ethyl 2- 
ethoxy-1 -[[2'-(l H-tetrazol-5-yl)biphenyl-4-yl]methyllbenzimida2ole-7-carboxy late, which has approxi- 
mately the following lattice spacings: 

3.5 angstrom; middle 

3.7 angstrom: weak 

3.8 angstrom; middle 

4.0 angstrom; middle 

4.1 angstrom: weak 

4.3 angstrom; weak 

4.4 angstrom; middle 

4.6 angstrom; middle 

4.8 angstrom; middle 

5.1 angstrom; middle 

5.2 angstrom: weak 

6.9 angstrom; weak 
7.6 angstrom; weak 
8.8 angstrom; middle 
9.0 angstrom; strong 
15.9 angstrom; weak. 
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